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1. Software Description 


1. Software Description 
Fabric Configuration software is to configure the FPGA chip, and it is responsible for downloading 
the bit stream file generated by the user logic design to the FPGA chip. 
Its main functions include: 


e Supports the following FPGA chip types 

Titan series: PGT30G, PGT180H 

Logos series: PGL12G, PGL22G, PGL22GS, PGL25G, PGL50G, PGL50H, PGL100H 

Logos2 series: PG2L100H, PG2L25H 

Compact series: PGC1KG, PGC1KL, PGC2KG, PGC2KL, PGC4KD, PGC4KL, PGC4KLS, PGC7KD, 
PGC10KD 

Titan2 series: PG2T390H 


e Support the following SPI serial Flash chip types 
Micron ` M25P128, M25P64, M25P32, M25P16, N25Q32, N25Q64, N25Q128, N25Q256, N25Q512 


GigaDevice: GD25Q80C, GD25Q32C, GD25Q64C, GD25Q128C, GD25Q256D, GD25Q512C, 
MD25Q80C 


WinBond: W25Q40CL, W25Q80, W25Q16, W25Q32, W25Q64Q, W25Q128, W25Q256, W25Q512 
AMC : XM25QH16B, XM25QH32B, XM25QH64A, XM25QH128A, XM25QH256B 

SSMEC : SM25QH256M 

CYPRESS/Spansion: S25FL64, S25FL128, S25FL256L, S25FL256S, S25FL512 

ZBIT: ZB25VQ16, ZB25VQ32 

MXIC: MX25L32, MX25L64, MX25L128, MX25L256, MX25L512 


ISSI: IS25LP16D, IS25LP32D, IS25LP64D, IS25LP128D, IS25LP256D, IS25LP512D, IS25WP16D, 
IS25WP32D, IS25WP64D, IS25WP128D, IS25WP256D, IS25WP512D 


ESMT: EN25Q80C 
ADESTO: AT45DB081E 
FENTECH: FH25VQ80D 
e Support Pango USB Cable I, Pango USB Cable II, Pango Parallel Cable I download cables 


e Support FPGA ID, user code and status register read function, logic bit stream download, read back 
and check 


e Support SPI Flash download, delete, read back and verify functions 
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2. Download Cable Introduction 


2. Download Cable Introduction 


2.1 USB download cable 


To use the USB download cable, you need to install the corresponding driver. For the installation 
steps, refer to the introduction of the software installation section in the document Pango Design Suite 
Windows Install Guide. After the driver is successfully installed, insert the USB download cable. If there 
is a new device " Programming cable s " in the device manager, it means that the download cable can 
be used normally. 


Pango USB Cable I and Pango USB Cable II are supported. The USB download cable is responsible 
for converting the USB signal of the PC into the JTAG signal or SPI signal required by the device. The 
physical connection of the download cable is subject to the instruction document provided in the 
download cable box, and its connection method is shown in Figure 2 -2 : 


SEH USB VREF 
GNO 

D = TCK 
Eaa; | USB Cable 00 

TO! 

TMS 


Figure 2 -1 USB Cable I download cable connection diagram 


HL USB 
== TE 
— == 


Figure 2 -2 USB Cable II download cable connection diagram 


Note: In the 14PIN connector in the figure, the VREF of PIN1 supplies power to the JTAG interface, 
and the VREF of PIN14 supplies power to the SPI interface, which can be different. 


2.2 Parallel download cable 


To use the parallel port download cable, first make sure that there is an integrated parallel port 
card on the motherboard of the PC, and enable it in the BIOS. If you want to use the ECP mode, you 
also need to enable the parallel port ECP mode in the BIOS. Next, install the parallel port driver. For 
the installation steps, refer to the introduction of the software installation section in the document 
Pango Design Suite Windows Install Guide. 


8/105 
https://innek.ru Fabric Configuration User Guide 


GH EW 


2. Download Cable Introduction 


Currently it supports Pango Parallel Cable I. The parallel port download cable is responsible for 
converting the parallel signal of the PC into the JTAG signal or SPI signal required by the device. The 
physical connection of the download cable is subject to the instruction document provided in the 
download cable box, and the connection method is shown in the figure below: 


SE MHDA 
EE q 
— J 5 


\eaccuaca 
[90000000 
U We — ae 
Fyr på 


e . i ; Parallel Cable E - 
ig ETE LE 


= 
= 


‘ 


Figure 2.3 Parallel port download cable connection diagram 


Note: In the 14PIN connector in the figure, the VREF of PIN1 supplies power to the JTAG interface, 
and the VREF of PIN14 supplies power to the SPI interface, which can be different. 


2.3 Light status of the download cable 


Both Pango USB Cable II and Pango Parallel Cable I have an indicator light that can display red and 
green. Pango USB Cable | has no indicator light function. It is defined that each read and write to FPGA 
and Flash is an operation. The display rules of the indicator lights are as follows : 


a ) In the initial state, the red light is always on, and the green light is off 
b ) The green light flashes while the operation is in progress, and the red light goes out 
c ) When the operation result is wrong, the red light is always on and the green light is off 


d ) The operation result is normal, the green light is always on, and the red light is off 


9/105 
https://innek.ru Fabric Configuration User Guide 


GH EW 


3. Getting started with the software 


3. Getting started with the software 


First, a simple example is used to demonstrate how the Fabric Configuration software downloads 
the logical bit stream. The FPGA chip used in this example is PGL50H of Pango Logos series, and the 
logical bit stream file to be configured is named pgl50h.sbit. 


3.1 Connect to Jtag Server 


The Fabric Configuration software is paired with the corresponding Jtag Server software, and the 
versions between the two must be consistent, otherwise it will not work normally. After starting the 
Fabric Configuration software, click the button on the toolbar Sto pop up a wizard for connecting to 
the Jtag Server Cable, and follow the instructions of the wizard to connect to the server. This software 
uses TCP/IP protocol to communicate with the server, so it is necessary to specify the IP address and 
port. The IP address can be specified as the local IP address or the remote IP address. 


When specifying as the local IP address, since the default address is the address of the local 
machine, just click to connect directly. If it is specified as a remote IP address, you need to start Jtag 
Server remotely first, find the software named cdt_js in the bin directory of the installation directory, 
and double-click to start it; users can also use the command line to start it. The specific startup method 
is: switch to The directory where the executable program is located, and then start the command line 
terminal of the operating system, and enter the command cdt_js —port 65420. For more parameters, 
you can enter the command cdt_js —help to view. 


Connect to Cable mes] 


Connect to JtagServer 


This wizard will guide you through connecting to a hardware cable. 


To Connect to a hardware cable, provide the IP address and IP port of the 
machine which the instance of a JtagServer is running. 


IP Parameter 
Server address: 12799 0 4 0721 


Server port: 65420 


Server disconnect 


Disconnect Next > 


Figure 3 -1 Connect to Jtag Server 
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3.2 Set Cable parameters 


After successfully connecting to the Jtag server, the connection interface will list all currently 
available Cables. You can click to select a Cable and set the TCK frequency. The first Cable is selected 


by default. 
B® | mes 
Select Cable 
Select a hardware cable from the list of available cables, then set 
the 


appropriate JTAG clock (TCK) frequency. 


Cable Information 


Type Name TCK Frequency a 


Figure 3 -2 Select Cable parameters 


After selecting the required Cable, click the Next button to jump to the summary page, which will 
list the server connection information and Cable parameters. At this time, the cable parameter settings 
have not yet taken effect. Click Back to go back to the previous step and re-select. Click Cancel You can 
cancel this setting, and click Next to send the configuration information to the Jtag Server and set it 
up. 


Connect to Cable Summary 
i] JtagServer Settings: 


è IP address : 127.0.0.1 
* IP port : 65420 
O cable Settings: 


* Cable name : USB Cable II/4b475955 
* Frequency : 10 MHz 


Figure 3 -3 Set Cable parameters 
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3.3 Use multiple cables at the same time 
To use multiple cables on one machine at the same time, you can do it through the following steps 
(here we use two Cables at the same time as an example): 


o Connect the two cables to the USB port, connect the corresponding circuit board, and turn on 
the power 


o Switch to the bin folder of the PDS software installation directory (subsequent operations are 
performed in this directory) 


o Start the command line terminal and enter the command cdt js-port 65420 


o Start the command line terminal and enter the command cdt_js —port 65421 


o Start the Fabric Configuration software, click the button, and eet the Server Port to 65420 in 
the wizard connecting to Jtag Server, select the first Cable, and leave the rest of the parameters 
default, and complete the setting of the first Cable 


o Start the Fabric Configuration software, click the button, Leet the Server Port to 65421 in the 
wizard connected to Jtag Server, select the second Cable, and leave the rest of the parameters default, 
and complete the setting of the second Cable 


o Test the sweep chain of two Cables separately, and configure the function 


3.4 Scan the JTAG chain 


Configuration Mode window on the left side of the main interface, click "Boundary Scan", and then 
right-click in the work area, a menu as shown in Figure 3 -and 4 will pop up, left-click "Scan Device" to 
execute the initialization chain operate. 


Note : After opening the Fabric Configuration software, you can directly scan the Jtag chain. The 
software itself will automatically trigger the operation of connecting to the Jtag Server. The default IP 
address of the Jtag Server is 127.0.0.1, and the port number is 65420. After the connection is 
successful, the version will be checked, after the version check is successful, the Jtag chain operation 
will be scanned. 


[PE Add Device 
Add Non- Device 
== Scan Device 


Figure 3 -4 workspace right mouse click menu 


If the initialization chain is successful, all the devices scanned on the chain will be displayed in the 
work area, and the device information of the current device will be displayed in the device property 
window, and a dialog box will pop up to enable the user to add configuration files for the device, as 
shown in -Figure 3.5 Show: 
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Figure 3-5 initialization chain successful 


3.5 Configure Logical Bitstream File 


Select the target bit stream file in the file configuration dialog box, add the configuration file, 
prompt the absolute path of the loaded file and display it in the information column, as shown in Figure 


3-6: 
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Figure 3 -6 Add configuration files for devices on the JTAG chain 
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3.6 Programming logic bitstream file 


After the logic bitstream file is configured, it can be downloaded to the device. Before performing 
the download operation, make sure that you have connected to the Jtag Server and configured the 
bitstream file. After satisfying the downloading conditions, first select the FPGA device detected by the 
initialization chain, and then click the right mouse button on the FPGA, a menu as shown in Figure 3 -7 
will pop up, click the "Program" operation with the left mouse button, The software starts to load the 
configured bit stream file pgl50h.sbit into the PGL50H device. 


After the download progress bar is displayed, you can observe whether the DONE light on the 
board is on. If it is on, it means that the bit stream has been successfully downloaded and run; or check 
the done bit in the status register value through the Status Register column of the Device Properties 
window. If done A bit of 1 indicates that the bitstream was successfully downloaded and run. After the 
download is successful, the information in the device properties window is refreshed, as shown in 
Figure -38. 


Note: For the detailed description of the status register, please refer to Chapter 5 Appendix -> 
Section 2 The functions indicated by each bit of the status register 


Note: For some devices, the done pin may be multiplexed into other functions, and the status 
register can only be used to judge whether the download is successful. 
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Figure 3-7 Right-click menu on FPGA 
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Eile Edic View Operations Debug Help 


EE) » sp 
t . = 


Configuration Mode Right click to Add Device or Initialize JTAG chain 


Figure 3-8 Download configuration file successfully 


3.7 Verify logical bitstream file 


After the operation of downloading the bit stream file is completed, in order to ensure that there 
is no error in the downloaded bit stream file during the download process, it can be verified by a check 
operation. This operation mainly compares the information in the configured bit stream file with the 
logic information downloaded to the FPGA device. If the two are consistent, it means that the 
verification is successful, otherwise the verification fails. First select the FPGA device that needs to be 
verified, then click the right mouse button on the FPGA, a menu as shown in Figure 3 7 will pop up -, 
and then click "Verify" with the left mouse button, the software will start to verify, verify After success, 
as shown in Figure 3 -9 : 
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Figure 3 -9 Verify the downloaded configuration file 
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4. Fabric Configuration software description 


4.1 User Interface Introduction 


4.1.1 main user interface 


on the toolbar of the PDS interface to start the Fabric Configuration software, or double-click 
"cdt cfg.exe" in the bin directory of the PDS software installation directory to start the software, and 
the user can also start it on the shell terminal of the operating system and switch to the executable 
program For the directory where it is located, just enter the command cdt cfg.exe. For more 
parameters, you can enter the command cdt cfg.exe —help to view. After the software is started, it is 
shown in Figure 4 -1 : 


Fabric Confiquewton 2021.3-dev3 (on vin7-0001 =o ee 


Die East yew Qpereticoas etas perp 


meseesese 


Figure 4 -1 Fabric Configuration main interface 


e Menu bar: mainly includes 6 drop - down menus: File, Edit, View, Operations, Debug and 
Help. Its use method is similar to common Windows software. 


e Toolbar: mainly includes shortcut buttons for common functions, which is convenient for 
users to operate. 


e Work area: display devices scanned on the JTAG chain, or devices manually added by the 
user. 


e Information display area: Display processing information in Fabric Configuration, such as 
operation step information, warning information and error information, etc. 


e Device property window: display the basic property information of the device, such as ID, 
instruction register value, status register value, etc. 
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4.2 Menu Bar and Toolbar 


4.2.1 File menu 


As shown in Figure 4 -2, this menu mainly involves communication with Jtag Server and scanning 
devices. 


= Scan Device 


Connect To Server 


Exit 


Figure 4 -2 File menu 


[ Scan Device ] : used to detect and initialize the device, if the Boundary Scan mode is selected 
in the Configuration Mode window, the scan All devices on the JTAG chain If the JTAG detection of the 
configuration circuit of the device is correct, all devices scanned on the chain will be listed in the work 
area; if the SPI Flash Configuration mode is selected in the Configuration Mode window, the connected 
SPI devices will be scanned and the The device is listed in the workspace. 


[ Connect To Server ] : Perform JTAG Server connection operation. 


[ Exit ] : Used to exit the Fabric Configuration software. 


4.2.2 Edit menu 


in Figure 4 -3 : 


28 Select All 


Remove Device Del 


Preference 


Figure 4 -3 Edit menu 
[ Select All ] : Select all devices in the work area. 


[ Remove Device ] : It is used to delete the selected device from the JTAG chain displayed on 
the interface, and the shortcut key is "Delete". 


[ Preference ] : Set user-defined information and display it in the title bar to identify the 
characteristics of the current software; control whether to display the CRC value and Efuse value in 
the device property window, whether to modify the idcode (pgc) by default and whether to generate 
pef by default document. 


4.2.3 View menu 


as shown in the Figure 4 -4 Shows: 
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v Tool Bar 


v Device Properties 


v Console 


Figure 4 -4 ViewMenu 
[ Tool Bar ] : The user can set the display and hide of the toolbar. 
[ Device Properties ] : The user can set the display and hide of the device properties window. 
[ Console ] : The user sets the display and hiding of the Console window. 
4.2.4 Operations menu 
in Figure 4 -5 : 


Execute Tcl File... 


Convert File 


Flash Operator 
TCL Record File 


Figure 4 -5 OperationsMenu 


[ Execute Tcl File ] : Used to execute Tcl files. 


{Convert File ] : used for file conversion, mainly includes: Q) convert FPGA bit stream file into 
Flash download file sfc format; © use for synthesizing cascade data stream; Multi-functional combined 
data flow, main and self-loading dual boot data flow; @ used to generate cascaded svf/pef files. 


[ Flash Operator ] : Used to add user FLASH. 


[ TCL Record File ] : It is used to record Tcl commands and generate user-specified Tcl scripts 
(including two ways of creating and attaching TCL files). 


4.2.5 Debug menu 


As shown in Figure 4 -6 


Chain Integrity Test 


Figure 4 -6 Debug menu 


[ Chain Integrity Test ] : JTAG chain integrity test, to test whether the current JTAG chain is a 
path. 


4.2.6 Help menu 


As shown in Figure 4 -7 
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Show User Help 


Figure 4 -7 Help menu 


[ About ] : Used to display Fabric Configuration version information. 

[ Show User Help ] : It is used to open the Configuration user help document. 

[ Help Topics ] : It is used to open the help information of Pango Assistance. 
4.2.7 Basic operation of the toolbar 


As shown in Figure 4 -8 


wa EE EE 


Figure 4 -8 toolbar 
[ Scan Device SY: Corresponds to File-> Scan Device in the menu bar. 
[ Connect To Server =] : Corresponding menu bar File->Connect To Server. 
[ Select All ] : Corresponds to ==Edit->Select All in the menu bar. 


[ Assign New Configuration File [El] : Configure the logic bit stream file for FPGA device or SPI 
device. 


[ Add Pango Device ] : Add ( IFPGA device by selecting the logic bit stream file. 
[ Program ] : Sö Program and download the selected FPGA device or SPI Flash device. 
[ Verify ] : SF Verify the selected FPGA device or SPI Flash device. 


[ Erase ] : “Erase the selected Flash device. 


4.2.8 Device Properties window 


As shown in Figure 49 -, the device property window is used to display the basic property 
information of the device, such as ID, status register value and so on. The user will update these 
attribute information in real time after each operation of the software. 
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Device Properties >» 
Property Name Value 
Device ID 
UID 0x0000000000000000 
User Code 0x00000000 
Instruction Register 0000000000 
CRC Register Value Ox5c3cdf30 
Status Register 0x00000000 
Feature Control Value 0x00000000 


Figure 4-9 Device Properties window 
[ Device ID ] : Display the unique identification code of the FPGA device. 
[ UID ] : Display the serial code of the FPGA device. 
[ User Code ] : Display the logical version or function information of the user's current bit stream. 
[ Instruction Register ] : Display the instruction register value of the current state of the FPGA. 
[ CRC Register Value ] : Display the CRC value of the current FPGA configuration stream. 


[ Status Register ] : Display the value of FPGA current status register. 


Note: For the detailed description of the instruction register, please refer to Chapter 5 Appendix - 
> Section 1 The functions indicated by each bit of the instruction register 


Note: For the detailed description of the status register, please refer to Chapter 5 Appendix -> 
Section 2 The functions indicated by each bit of the status register 


4.3 Function Description 


4.3.1 Jtag boundary scan add device 


Configuration Mode window on the left side of the main interface, select Boundary Scan mode, 
and then click the right mouse button in the work area, a menu as shown in Figure 4 -10 will pop up, 
left-click Scan Device, or left-click on the File menu or toolbar Clicking Scan Device will execute the 
initialization chain operation. 


IT Add Device 
Add Non- Device 


== Scan Device 
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Figure 4-10 workspace right mouse click menu 


If the initialization chain is successful, all devices scanned on the chain will be listed in the work 
area, and the corresponding device model will be displayed under the device in the work area, and a 


dialog box will pop up to enable the user to add configuration files for the device, as shown in Figure 
4 -11 Show: 


Device Properties 


Property Fane 


Figure 4 -11 Initialize the chain and add the.sbit file 


If the selected configuration file matches the device detected by the initialization chain, the 
configuration file will be added, and the absolute path of the loaded file will be prompted in the 
information column, as shown in Figure 4 12 (PGC devices -can add sfc files by scanning the chain, if 
the sfc file is configured, only the embedded Flash can be operated, and the cram cannot be operated). 
If the selected configuration file does not match the device detected by the initialization chain ( the 
sbit file does not match the actual device), Fabric Configuration will prevent the file from being added, 
and a warning will pop up to prompt the user, as shown in Figure 4 -13. If the initialization chain is 
unsuccessful, the pop-up dialog box is shown in Figure 414 -. There are many reasons for the failure of 
the initialization chain, and the solutions are generally: first, check whether the USB download cable is 
correctly connected to the host; second, check whether the USB driver of the download cable is 
installed correctly; third, check whether the board where the FPGA chip is located is working normally, 
and check whether the JTAG chain of the configuration circuit is complete; finally, try to restart the 
Fabric JtagServer software. 
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Figure 4-12 Configure the correct bitstream file 
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Figure 4-13 Misconfigured bitstream file 
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Figure 4 -14 Failed to initialize the chain 


4.3.2 Parse target bitstream to add device 


In addition to scanning the Jtag chain, users can also manually add FPGA devices by selecting a 
logic bitstream file. The specific operation is: right-click the mouse in the work area, and the menu 
shown in Figure 4 -10 will pop up, left-click "Add Pango Device", or left-click "Add Pango Device" in the 
toolbar to execute adding devices operation. If there is already a device in the chain, you need to click 
the left button where you want to add the device when adding it, and then right click to select Add 
Device, which will add the device to the location specified by JTAG. 


If the device corresponding to the added bit stream file is a device supported by Fabric 
Configuration, add it to the workspace, which is the same as Figure 4 -12 where the boundary scan 
chain is successfully initialized ; if the configuration file is not recognized, it will prompt as shown in 
Figure 4 -15 shows: 
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Figure 4 -15 Add bitstream files for unsupported devices 


4.3.3 Configure a new bitstream file 


if the user wants to re-add a configuration file for the device on the JTAG chain. The user first 
selects the device that needs to re-add the configuration file, right-clicks on the device, and the menu 
shown in Figure 4 -16 will pop up, and then left-clicks "Assign New Configuration File", or left-clicks " 
"Assign New Configuration File" can perform the operation of re-adding the configuration file. 


If the execution is successful, the original configuration file will be replaced; if it fails, it means that 
the configuration file does not match the device detected on the JTAG chain at present, and a dialog 
box as shown in Figure 4 -17 will pop up. 


Note: The Configuration software has the following restrictions on the names and file paths of all 
files: 


1. Folder name: only letters and numbers are allowed Underscore ( _ ) dash ( - ) dot (. ) @ and 
space ( ), but spaces cannot appear at the beginning or end of the pathname. 


2. File name: only letters and numbers are allowed Underscore ( _ ) dash ( - ) dot (. ). 
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Figure 4 -16 Right-click menu on the device 
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Figure 4 -17 Added mismatching config files 
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4.3.4 Jtag programming FPGA device 


After the logic bitstream file is configured, it can be downloaded to the device. Before performing 
the download operation, make sure that you have connected to the Jtag Server and configured the 
bitstream file. After satisfying the downloading conditions, first select the FPGA device on the Jtag 
chain, then click the right mouse button on the FPGA, a menu will pop up as shown in Figure 4 -16, left 
click "Program", or left click on the toolbar Click the "Program" button, and Fabric Configuration will 
download the configuration file to the selected device according to the user's previous preparations ( 
device on the JTAG chain, configuration file ). 


If the download is successful, as shown in Figure 4-18 ; if it is not successful, there are many 
possibilities, it may be a hardware or connection problem or the configuration file does not match the 
device, as shown in Figure 4 -19. 


Note: For the operation of the programming key file (nky file ), refer to the Jtag programming 
eFuse register in Section 10 of this chapter. 
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Figure 4-18 Download configuration file successfully 


Figure 4-19 download failed 
4.3.5 Jtag verification FPGA device 


After the operation of programming the bit stream file is completed, in order to ensure that the 
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downloaded bit stream file has no errors during the download process, it can be verified by a check 
operation. The verification process is first to read back the data loaded into the device, and compare 
the read data with the loaded data to verify the correctness of the loaded data. 


FPGA verification must provide the smsk file required for verification, During the execution of the 
verify operation, the user can abort the operation, but the interface will prompt a verification failure 
message. For FPGA, if the verification fails, the verification error message will be displayed in the 
information bar and the verification result will be saved in the cfg_verify_result.sbit file ( in the log 
folder of the directory where the application program cdt_cfg.exe is located or in the project directory 
In the log folder of the directory ), and the readback time of the readback file will be named and saved 
in the rd_year_month_day_hour_minute_second file ( in the same directory as cfg_verify_result.sbit 
). As shown in Figure 4 -20 ; if the verification is successful, it is shown in Figure 4 -21. 


Note: The verify operation only compares non- DRM data. 


Note: The verify operation is only used when the configured bit stream is uncompressed bit stream 
and unencrypted bit stream. 


Figure 4-20 FPGA verification failed 


Figure 4 -21 FPGA verification succeeded 


4.3.6 Jtag readback FPGA device 


When the bit stream file downloaded by the user is uncompressed bit stream and unencrypted bit 
stream, the user can read back the bit stream data that has been downloaded to the FPGA chip and 
store it in the file specified by the user. 


First select the FPGA device on the Jtag chain, then click the right mouse button on the FPGA, a 
menu as shown in Figure 4-16 will pop up, left click "Read Back", and the Fabric Configuration dialog 
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box will pop up for the user to select or create a new one A file, store the read-back data into the 
selected file, as shown in the figure 4-22. 


Note: The Read Back operation is only used when the configured bit stream is uncompressed bit 
stream and unencrypted bit stream. 


Fabric Configuretioe 2021.3-derd fon vir? OO? 


Device Properti 
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Figure 4 -22 FPGA readback 


4.3.7 UID of Jtag programming Compact series 


The Compact series supports setting the high eight bits of the device’ s uniquely coded UID. You 
can right-click the pop-up menu as shown in Figure 4 -23, click Program UID, enter the target value in 
the pop-up input box, and click OK to program the high eight bits of the device. Bit UID operation, after 
the programming is completed, you can check whether the programmed value is correct through the 


UID in the device property window. 
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Figure 4-23 Right-click menu 
4.3.8 Jtag operates the feature control bits of the Compact series 


The Compact series can use or implement some special functions or interfaces by configuring the 
feature control bits of the device. Users can set feature control bits and perform operations such as 
programming feature control bits, resetting feature control bits, and reading feature control bits. The 
user can right-click the menu and click the corresponding menu to operate the feature control bits of 
the current device, as shown in Figure -4-23. 


Note: The programming configuration options of PGC include feature control bits. The feature 
control bits are used in conjunction with embedded flash and external flash to complete the 
configuration of PGC. 


Note: Other operations embedded in Flash do not need to be reset. Generally speaking, the 
feature control bit can be written only once. 


Note: If the user is not particularly familiar with the feature control bits, he can directly check the 
default config option to make the chip work normally. 


the process of loading FPGA in master-self-loading mode as an example: 


1. Inthe programming configuration option, check the Enable Master Auto Mode In Configuration 
option, and click Program Feature Control on the interface to enable the master auto mode control. 


2. To operate the embedded Flash, configure the bit stream file (the default is the sbit file of the 
current device), right-click the icon of the embedded Flash and click Program to burn the data. 


3. Reset the FPGA by pressing the reset button on the circuit board. At this time, the FPGA loads 
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the data stream from the embedded flash through the master-self-loading mode. 


4.3.9 Jtag operates the embedded Flash of the Compact series 


Flash module inside the Compact series device, which supports operations as shown in 
Figure -4.24. When operating Embed Flash, users can configure the download properties of embedded 
Flash through the Embed Flash Properties item in the right-click menu- >Set Device Properties-> 
programming option. For specific setting information, please refer to Section 19 of this chapter, set 
the properties of the operating device -> set the properties of the operating device of the Compact 
series. 


Note: When downloading the embedded Flash, the bit stream file is the same as that of the main 
device. If the user wants to configure a bit stream different from the main device for the embedded 
Flash, he can add the specified sbit file or SFC file when scanning the JTAG chain. can. 
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Figure 4-24 operation embedded Flash 


1. Program Embedded Flash 


Download the bit stream file into the flash chip, the downloaded bit stream is consistent with the 
bit stream configured by the PGC chip by default; if you want to download the specified bit stream, 
you can add the specified sbit file or SFC file when scanning the JTAG chain. 


When downloading programming, the default is Verify after downloading. If you don’ t want to 
perform this operation, you can use the right-click menu- >Set Device Properties->Embed Flash 
Properties to remove the corresponding check option. 
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If you need to start downloading the bit stream from a specified page, it can be realized by setting 
Embed Flash Start Page Index. Assuming the setting value is 20, the bit stream will be downloaded 
from the 20th page of Embed Flash. 


2, Erase Embedded Flash 


erasing flash data, page erasing and chip erasing; the default is no erasing, and you can use the 
right-click menu-> Set Device Properties->Embed Flash Properties->Flash Entire Flash to perform the 
mode choose. 


If it is necessary to start erasing from a specified page, it can be realized by setting Embed Flash 
Start Page Index. Assuming that the setting value is 20, the Embed Flash will be erased from the 20th 
page of the Embed Flash. If the erasing method is selected as the whole chip erasing, this setting 
parameter will be invalid. 


Note: All memory cells of Compact series embedded Flash are set to 0 after being erased, and all 
memory cells of SPI Flash and external Flash are set to 1 after being erased. 


3. Verify Embedded Flash 


the Flash device according to the given file size, and then compare the read data with the loaded 
data to verify the loaded data. correctness of the input data. If the comparison fails, the 
FlashReadBack_year_month_day_hour_minute_second.sfc file will be generated ( the file will be 
stored in the same directory as the cdt_cfg.exe software ). 


4. Read Back Embedded Flash 


This function is used to read the data in Flash and store the read data in the file specified by the 
user. If the downloaded bit stream starts to download the bit stream from a specified page, then when 
performing the readback operation, it is also necessary to set the readback bitstream from a specified 
page. It can be realized by setting Embed Flash Start Page Index. 


This function also supports specifying the size of the read back content, which can be set through 
the right-click menu- >Set Device Properties->Embed Flash Properties->Embed Flash Read Back Size. 
Suppose the Embed Flash Start Page Index is set to 20, If the setting value of Embed Flash Read Back 
Size is 1000, the read back starts from the 20th page of Embed Flash, and the read back content size is 


1000 bytes. 

5. Sleep Embedded Flash 

The sleep operation is to put the embedded Flash in a sleep state and not process any operations 
on the flash. 

6. Wake up Embedded Flash 


The wake-up operation is to make the embedded Flash in the working state and process the 
corresponding operations. 


7. Lock Embedded Flash 


to lock the relevant area according to the starting address of the programming configuration and 
the size of the flash file, and cannot be read or written. Unlocking the state requires erasing the entire 
flash. The default locking range is the entire slice. If you only need to go from the beginning to a 
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specified page, it can be realized by setting Embed Flash Tail Page Index. Assuming the setting value is 
20, the first to twentieth pages of Embed Flash will be locked. 


4.3.10 Jtag programming eFuse register 
1. Programming key file 


The nky file is a configuration file for encrypting and decrypting the bit stream file, and the nky file 
contains a key for decrypting the bit stream file. There are two ways to configure the key: 


CL), inner key, the key configuration information can be written to the device multiple times, but 
when the device is powered off, the configured key information will disappear and need to be written 
again. 


Q), efuse key, can only write the key configuration information to the device once, after which the 
information cannot be changed and the information will be permanently stored in the device. When 
the device is powered off, the configured key information will not disappear. When the nky file of the 
inner key is downloaded to the device, the subsequent bit stream file must be a bit stream file 
encrypted by the key in the nky file, so that the download can be successful in the device; otherwise, 
the unencrypted bit stream file The file will not download successfully. The nky of efuse key does not 
have this limitation. 


The specific operation is as follows: 


1. Select " Program eFuse Registers " in the pop-up menu after right-clicking, and the following 
figure will pop up 4 -25, select the Program Key File operation type, and click Next to enter the window 
for selecting the key file. 


2. Inthe Configure Key File window, the user selects the nky file to be programmed in the file input 
box, and the software will analyze whether the key file matches the currently selected device, and if it 
matches, it will print out the key information, such as Figure 4 -of 26 shown. After selecting the key 
file, click Next. 


3. After selecting the secret key file, the selected operation type and secret key file information 
will be printed out on the summary page for the user to confirm, as shown in the figure 4 -of 27 shown. 
If you want to modify the key file, you only need to go back and select a new file. After confirming that 
the information is correct, click Finish to start programming. If the programmed key is a permanent 
key, since the permanent key can only be programmed once, the user needs to confirm again, as shown 
in the figure below 4 -of 28 shown. 


Note: After the permanent key is programmed, the key file can no longer be modified, please 
operate with caution! 


4. After downloading the key file nky, you can configure the corresponding encrypted bit stream. 
Select the target encrypted bit stream and download it. If the selected encrypted bit stream is the bit 
stream encrypted by the downloaded key, the download can be successful, otherwise, the download 
will fail. 


Note: The encrypted bit stream cannot be read back and verified. 


Note: After configuring the key file, only the corresponding encrypted bit stream can be 
configured, but other non-encrypted bit streams can also be configured. 
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In addition, for the devices of Logos2 and Titan2 series, there is also the function of programming 
BBRAM (power supply key register), and the user can burn the key file ( *.nky ) into the power supply 
RAM. Just select BBRAM on the Set Key Location page, as shown in the figure 4 -29. 


You can only choose to use one of the two registers eFUSE and BBRAM for programming the key 
file, and you cannot use both at the same time, otherwise errors will easily occur. 
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Figure 4-25 select operation eFuse type 
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Figure 4-26 Configure the key file 
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Figure 4-27 Configure key information 


35/ 105 
https://innek.ru Fabric Configuration User Guide 


GH EW 


https://innek.ru 


4. Fabric Configuration software description 


SE ap: Fiash Coatigsratien 
SS Slave SPI Configuration 


© operete Type: 
© Program the Key File 


The eFUSE Registers can coly be downloaded coace. 
Do you want to coatisue? 


ESIES 


CRO Register Valve Å 
> Srarus Register 


Console 


COMMAND [Open config cable] execute successfully, tabes 4.1 secs. 
OSB CABLE II cable driver: DZXX DEL 


COMMAND [Open config cable] execute successfully, tebes 4.1 secs. 
H 


Figure 4-28 Warnings when configuring permanent keys 
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Figure 4-29 Select the key file to write to BBRAM 
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2. Program 32 -bit User eFuse 


Efuse is a one-time programmable non-volatile memory. The 32 -bit Efuse (used to store the key ) 
has an unprogrammed fuse value of 0 and a programmed fuse value of 1. The Config Efuse Value 
operation is mainly for the Titan series and Logos series. The Config Efuse Value can only be written to 
the target device once, so it should be operated with caution. 


When the device is ready, you can configure the Efuse memory of the device, the specific 
operation is as follows: in the figure 4 In -25, select the "Program User eFuse Bits" operation type, click 
Next, and a pop-up will pop up as shown in the figure 4 -30 input box, the user can input 32 -bit efuse 
binary information. After the input is complete, click Next to the summary page and click Finish to 
program. 


Since writing 32 -bit efuse binary information into the Efuse memory device is a one-time 
operation, after writing, the information in the Efuse memory cannot be changed, so it needs to be 
operated with caution. After clicking Finish, a confirmation box will pop up, and you can program the 
eFuse only after confirming again. 


If the writing of the Efuse configuration is successful, the corresponding writing success message 
will be displayed in the information column, and the 32bits efuse value can be checked in eFuse->User 
Bits in the Device Properties window. If unsuccessful, there are a number of possibilities, it could be a 
hardware or connectivity issue or a configuration file mismatch with the device. 


Configure AES Key 


bis parter» 


Figure 4-30 32bits User eFuse configuration interface 
4.3.11 Jtag soft reset FPGA 


Fabric Configuration supports the reset operation by sending commands through software. The 
operation is as follows: Right-click on the selected device, a pop-up will pop up 4 -In the menu shown 
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in 16, left-click "Reset FPGA", and Fabric Configuration will send a reset command to reset it. 


For devices of the Compact series, some operations, such as modifying feature control bits, will 
take effect after reset. If you do not want to reset by power down, you can use this software reset 
operation to achieve. 


4.3.12 Jtag scans Flash devices 


Logos and Compact series support direct programming of external Flash. You can right-click the 
pop-up menu and click Scan Outer Flash to scan the external Flash device. Take PGL50H as an example, 
as shown in the figure below 4 of -31. 


e "a| 
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Figure 4-31 PGL50H operation menu 


After successfully scanning the external Flash, you can use the JTAG interface to perform Erase, 
Program, and Verify operations on the Flash device, as shown in the figure below 4 -32 shown. The 
download property configuration of Flash is the same as that of SPI Flash. 
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Figure 4-32 JTAG operation Flash device 


4.3.13 SPI scan Flash device 


Configuration Mode window on the left side of the main interface, select the SPI Flash 
Configuration mode, then right-click the mouse in the work area, left-click Scan Device, or left-click 
Scan Device in the File menu or toolbar, all will be Execute the operation of scanning SPI Device. 


If the SPI Device scan is successful, all scanned devices will be listed in the work area, the device 
model will be displayed in the information column, and a dialog box will pop up to enable the user to 
add a configuration file for the device as shown in the figure As shown in 4 -33, the schematic diagram 
of the successful scanning of SPI Device is shown in the figure 4 -of 34 shown. 


Veten Carpe gen 


Figure 4 -33 Add.sfc file 
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Figure 4 -34 Scanning SPI Device successfully 


4.3.14 SPI Erase Flash Device 


as shown in the Figure As shown in 4 -35, the Erase function can erase the content of the SPI 
device. The specific operation is as follows: Right-click and select "Erase", or left-click "Erase" in the 
toolbar, and Fabric Configuration will perform an erase operation on the SPI Flash device. The user can 
select the erasing method and the starting block to be erased through the right-click menu -> Set 
Device Properties. Currently, Configuration supports block erase, full chip erase, sector erase, and page 
erase. The Auto method automatically selects the erase method according to the size of the selected 
bit stream and the capacity of the SPI Flash. If the user chooses to erase the entire chip and also sets 
the starting block of the erasing, then the starting block address of this setting will be ignored. 


For the specific description of the erasing properties of Flash, please refer to Section 19, Setting 
Device Properties, Erasing Properties of SPI Flash. 


Note: The erased memory cells of SPI Flash and external Flash are all set to 1, and the erased 
memory cells of Compact series embedded Flash are all set to 0. 


4.3.15 SPI programming Flash device 


as shown in the Figure 4 -35, the Program function loads the bitstream configuration information 
into the SPI device. The specific operation is as follows: Right-click and select "Program", or left-click 
"Program" in the toolbar, and Fabric Configuration will perform a download operation on the SPI Flash 
device. Users can select the download method and the starting block for download through the right- 
click menu -> Set Device Properties. Currently, Configuration is divided into three modes : Typical 
Program ( the waiting time is in the middle ), Fast Program ( the waiting time is the shortest ) and Slow 
Program ( the waiting time is the longest ) according to the waiting time for each page of Flash 
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download. The Slow Program can guarantee the success of the Flash download, and the others can 
also be successful when the frequency of the Cable setting is not very high. 


In general, if SPI Flash programming fails, you should consider reducing the frequency of Cable and 
choose a download mode with a longer waiting time. 


4.3.16SPI verification Flash device 


as shown in the Figure As shown in 4 -35, the process of SPI verification is first to read back the 
data loaded into the SPI Flash device, and compare the read data with the loaded data to verify the 
correctness of the loaded data. 


EU 


Figure 4-35 Operations supported by SPI Flash 
4.3.17 SPI readback Flash device 


as shown in the Figure As shown in 4 -36, the software supports reading back the data in SPI Flash 
and storing it into the file specified by the user. Right-click on the SPI Flash device, then left-click "Read 
Back", and Fabric Configuration will pop up a dialog box to allow the user to select or create a file for 
reading back data storage. 
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Figure 4-36 Read back SPI Flash data storage file 
4.3.18SPI read and write Flash register 


As shown in Figure -4.35, users can read the SPI Flash register to know which mode the current 
Flash is in. Since the register values of each manufacturer are inconsistent, it is necessary to refer to 
the corresponding manual to understand the meaning expressed by each bit of the register.. 


The specific operation is as follows: right-click and select "Read Flash Status Register", or left-click 
"Read Flash Status Register" in the toolbar, and Fabric Configuration will perform the read register 
operation on the SPI Flash device. If the reading is successful, the register value will be printed in the 
information display column, as shown in Figure 4-37. 
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Figure 4 -37 SPI Flash status register 


Writing the register value can only be realized through the Tcl command cfg_flash_write_register. 
For details, please refer to the SPI Flash section in the fourth chapter of Tcl command introduction. 


4.3.19 Set operation device properties 
the Set Device Properties option under the right-click menu to set the Program property, Read 
Back property and Flash -specific Erase property of FPGA and Flash- related devices. The device 


property setting of FPGA devices supports Titan2 series, Logos/Logos2 series and Compact series, Flash 
Only supports external Flash (Jtag Flash) and SPI Flash. 


1. Set the operating device properties of the Titan2 series 


As shown in Table 1, the programming options specifically supported by the Titan2 series are as 
follows: 


Table 1 Programming properties of Titan2 series 


Attributes 
Enable WakeDownReconfigure Indicates whether power-off reconfiguration is allowed. 


Enable ISC Configure Indicates whether to use ISC for programming. 
Enable Wake Down Indicates whether shutdown readback is allowed. 
Enable ISC Read Back Indicates whether to use ISC for readback. 


2. Set the operating device properties of the Logos/Logos2 series 


The configuration options supported by the Logos/Logos2 series are shown in Table 2 : 
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Table 2 Programmatic properties of the Logos family 


Attributes | meaning 
Enable WakeDownReconfigure ndicates whether power-off reconfiguration is allowed. 


| 
Enable ISC Configure Indicates whether to use ISC for programming 
Enable Wake Down Indicates whether shutdown readback is allowed 
Enable ISC Read Back Indicates whether to use ISC for readback 


3. Set the operation device properties of the Compact series 


The configuration options supported by the Compact series are shown in Table 3 : 


Table 3 Programming properties of the Compact series 


Attributes 

Indicates whether shutdown readback is allowed. 
Enable ISC Read Back 
Enable High ZDis Read Back 
MN 


Enable Erase Entire Embed Flash Indicates whether to erase the entire chip when erasing 
Eflash 

Enable Reset FPGA after Erase Embed | whether to enable reset after erasing EFlash 

EFlash 

Enable Reset FPGA after Program | whether to enable reset after programming EFlash 

Embed EFlash 

Enable Reset FPGA after Program | Indicates whether reset is enabled after programming the 

Feature Control feature control bit 

Enable Program Feature Control after | Indicates whether to enable the programming feature 

Program EFlash control bit after downloading the bitstream 

Enable Program Feature Control | Indicates whether to enable the programming feature 

before Program CRAM control bit before programming the CRAM 

Embed Flash Start Page Index Operate the start address page of Embed Flash, which is 
used to set the start address page of programming, erasing 
and readback. 

Embed Flash Tail Page Index Operate the tail address page of Embed Flash, which is 


used to lock the contents of Embed flash from the 
beginning to the specified page. 


Embed Flash Read Back Size Specifies the readback content size starting from the start 
address page of the Embed Flash operation, in Byte. 


Among them, Enable ISC Configure and Enable HighZDis Configure are mutually exclusive, and 
Enable ISC Read Back and Enable HighZDis Read Back are mutually exclusive, that is, they cannot be 
selected at the same time. 


Note : For the operation instructions of the Compact series feature control bits, see Section 8 of 
this chapter, Operation Feature Control Bits 


Note : For the programming operation of the Compact series embedded Flash, refer to Section 9 
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of this chapter, Operating the Embedded Flash. 


4. Set the operating device properties of Flash 


Flash (Jtag Flash) and SPI Flash, users can configure the corresponding properties on this page. The 
specific information is as follows. 


1. Flash Device Properties 


Flash Start Address : Display the start address of Flash programming download or erase or 
readback. 


Flash Start Block Index(Block Size: 64KB) : The starting block index of Flash programming download 
or erase or readback, the setting unit is 64KB. (Example: If the value set by Flash Start Block Index is 1, 
it means that the starting address of Flash programming download is 0x10000 ). 


Flash Start Sector Index(Block Size: 4KB) : The index of the starting sector set when the Flash sector 
is erased, and the setting unit is 4KB. (Example: If the value set by Flash Start Block Index is 1, and the 
value set by Flash Start Sector Index is 2, it means that the starting address of Flash erasing is 0x12000). 


Flash Read Back Size(Unit: Byte) : Set the read back Flash size. 


2. Flash Program Properties 


Flash Program Mode : SPI Flash programming download download speed level selection, 
respectively Typic, Fast, Slow three modes, the speed decreases in turn, if the user is unstable when 
downloading Flash, the download speed can be reduced. 


The Flash Erase before Program option indicates that the content in the flash will be automatically 
erased before programming. If the erase is successful, then the programming download will be 
performed. 


The Flash Verify after Program option indicates that after the programming is successful, it will 
automatically verify the consistency between the content in the flash and the content of the sfc file. 


3. Flash Erase Properties 

Flash Erase Mode contains five modes: Sector Erase, Block Erase, Chip Erase, Page Erase, Auto. 
Sector Erase : means erase by sector. 

Block Erase : means erase by block. 

Chip Erase : Indicates that all Flash devices are erased. 

Page Erase : means to erase the page of the Flash device. 


Auto : Indicates that the program automatically selects the appropriate Block or Chip is erased to 
ensure that the erasing time reaches the minimum. 
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4.3.20 FPGA bit stream file conversion of multiple format data streams 


Click the "Convert File" option in the Operations menu and a dialog box will pop up as shown in 
the figure As shown in 4 -38, its main function is to convert FPGA bit stream files into files in various 
formats, such as for Flash configuration, daisy-chain devices, and the realization of some FPGA device 
functions. Specifically, there are four forms of file conversion: @) Generate Flash Programming File ; 
Q) Generate Daisy Chain File ; 8) Generate Multi Revision File ; 4) Generate Chain Svf File. 


Convert File Dialog ? 


SN MLE Generate Daisy Chain File Generate Multi Revision File Generate Chain Svf File 


Device 


Flash Read Mode 


Options 


Load File Name 


Start Address: 0 BirStreanFile: 


Load User Data File 


Figure 4 -38 Convert File Dialog 
1. Generate Flash Programming File 


This function is mainly used to convert and generate SFC files that can configure Flash. by figure 
As shown in 4 -39, in the Generate Flash Programming File window, first select the corresponding Flash 
device and its read/write mode. Then select the bit stream file to be converted. If the converted bit 
stream file is Logos series, you can also select the edge of data sampling and whether to generate SPI 
X8 mode, as shown in the figure 4 -of 38 shown. 


If the user wants to configure the start position of the bit stream in Flash, he can modify the start 
address of the bit stream by entering the address in Start Address, as shown in the figure As shown in 
4 -39 Generate Flash Programming File, if the address entered by the user is 0x24, the software will 
add 0x24 FFs at the beginning of the bit stream during conversion. In other words, the starting address 
of the bit stream is relative to the beginning of the Flash chip offset by 0x24 bytes. If the user does not 
need to add user data, he can directly click OK to convert. 
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Convert file Dialog ? i 


Me O CT Generate Daisy Chain File Generate Multi Revision File Generate Chain Sv? File 


Device 


Device Name WISQi Flash Read Mode 


Load File Name 


Start Address: BirSrresmFile: ck d g check generate birstream/counter 16.sbir 
/ Load User Data File » Data Sazple Time in Falling Edge J Read Mode is SPI xe 
Load File Nase 
Start Address: O00ba7cd BirStreamFile: /generate birstream/counter 16.3bit +. + = ? 4 
Start Address: 00174299 BirStreamFile: (generate bitstream/counter 1¢€.sbit aus + = ? 4 
Output 
Output File Name: E:/check dir/cfg check /generate bitstream/counter 16.2fc 
Tol 


fc -device_name W25Q256 -opoo 
generate bitstream/: © 
generate bitetrees/counter 16.abit E:/check dir/cfo check 


OK Cancel 


Figure 4 -39 Generate Flash Programming File 


If the user needs to mask the time information in the bit stream, the mask sbit time info option 
can be checked. 


If the user needs to add their own data behind the bit stream, they can check Load User Data at 
this time, then add their own user data in the Load File Name table, and adjust and delete the user 
data according to the provided buttons, such as As shown in Figure 4-39. Generally speaking, the start 
address of user data follows the bit stream by default, and the software will automatically calculate 
the start address. If the user wants to modify the start address of the user data, it must be noted that 
the start address value must be greater than the sum of the size of the bit stream file and the size 
offset by the start address of the bit stream file. If the input address is incorrect, the software will 
automatically correct the address to the default value. 


Note: The conditions for adding user data are: there must be bit stream data. 


After adjusting the position of the bit stream file and the user data file, click the OK button to 
generate the SFC file. If too many user data files are added, it may take a long time to generate and 
you need to wait for a while. 


Currently supported flash devices and their matching read/write modes are shown in Appendix 
IV. 


2. Generate Daisy Chain File 


This function is mainly to generate cascade data stream download files. As shown in Figure 4-40, 
in the Generate Daisy Chain File window, add the sbit file that generates the cascaded data flow, and 
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the serial number in front of the file is the location of the actual FPGA chain. The user can adjust the 
position through the buttons. It must be noted that the device corresponding to each data stream that 


generates the cascaded data stream must correspond to the device position downloaded to the actual 
FPGA chain. 


— 


Convert file Dialog 


Generate Flash Programming File [yo cit TTET Generate Multi Revision File Generate Chain Svf File 


? E 


Options 
Long BitStreas File 
Load File Naze 
BitStreasfile: heck dir/cfg check 'generate_bitstreem/counter 16.sbit |... + = t $ 
2 BicScreesFile: heck dis/cfg check/ (generate bitstrean/counter_16.sbic eee + mm t $ 
$ BirStreamfile: sheck dir/cfg check (generate birstream/counter 16.3b + am t $ 
Output 
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it, E:/chħeck dir/cfg check generate bitstream! 


Figure 4-40 Generate Daisy Chain File 


After selecting the bit stream file and adjusting the position of the file, click the OK button to 
generate the cascaded data stream. If too many bit stream files are added, it will take a long time to 
generate and you need to wait for a while. 


3. Generate Multi Revision File 


As shown in Figure 4-41, its main function is to generate Flash download files of the golden data 
stream and combined data stream. Users can select the corresponding device in Device Family Type 


and select the bit stream format to be generated in the Data Stream Type selection box. Currently 
supported formats are: 


Q). SPI Upgrade Data Stream : SPI ( Serial Peripheral Interface ) remote upgrade data stream can 
only be generated correctly when there are at least two application data streams. 


Q), BPI Upgrade Data Stream : BPI ( Byte-wide Peripheral Interface ) data stream can only be 
generated correctly when there are at least two application data streams. 


(3), Multi Boot Data Stream : multi-boot data stream, only Logos, Logos2, Titan2 series support. 
Properly generated when there are at least two application streams. 


48/105 
https://innek.ru Fabric Configuration User Guide 


GH EW 


4. Fabric Configuration software description 
(4), Multi Function Data Stream : Multi-functional data stream, only supported by Logos series. 
Properly generated when at least two application streams exist. 


(©). Master Auto And Dual Boot Data Stream. Main self-loading dual boot data flow, only 
supported by Compact series. Generation is possible if and only if there are two application data 
streams. 


Note: Combining data streams supports up to 4 data streams for combination. 


Convert File Dialog 9 ES 
Generate Flash Programming File Generate Daisy Chain File Ke TEE or TR Generate Chain Sv? File 
Mode 1 
Device Family Typer Data Stream Type: 
Options 
Lead BicStreas File Enable Set Start Address 
Load File Name 
Golden BitStream Start Address: BicStreamFile: bitstream/counter 16.2fc |... $ |=| & H 
Applied BitStream Start Address: BicStreamFile: bitstream/counter 16.2fc |... + = t $ 
Output 
Output File Name: E:/check dir/cfg check generate bitstream/counter 16 mul.sfc 
Tol 
efg gen multi file -type 1 -infile | E:/check dir/cfg check /generate bitstream/counter 16.32£c E: 
check dir/cfg check generate bitstream/counter 16.2£c ) 
OK Cancel 


Figure 4-41 Generate Multi Revision Programming File 


3.1 Generate operation process 


Figure 4-41, click the button to add the SFC file that generates the golden combination data 
stream, the serial number in front of the file is the actual revision position, adjust and download to the 
corresponding revision position in Flash by moving the button. Output File Name is the name of the 
generated data stream. The default is to add _mul.sfc after the last added bit stream file name. You 
can also use the select file button to specify the file name. 


After selecting the bit stream file and adjusting the location of the file, if the user does not need 
to set the address of the bit stream, Then click the OK button to generate the Multi Revision data 
stream. 
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3.2 Starting address of Logos series and Logos2 series configuration data flow 


When generating data streams for devices of the Logos, Logos2 and Titan2 series, the software 
supports modifying the starting position of each added data stream. If the user needs to modify the 
start address of the data stream, then the start address of all data streams should be calculated and 
filled in, and the data stream cannot be modified only, otherwise the data stream cannot be generated, 
as shown in Figure 4 -42. 


e 


Convert File Dialog 


Generate Flash Programming File Generate Daisy Chain File PITTE ise TETTE Generate Chain Svf File 


Model 
Device Fanily Type: ta Stream Type: 
Options 
ed Birsrream File Enable Set Start Address 
Warning (Ni 
Golden BitStream Start Address: 0024 The start address et item 2 is error, pleese check the start | 
address firstly. 


id as ess 


Notice:Generate SPI or SFI upgrede data stream, each 


to SK Byte heed data. 
stream, the bead data need (133 


E Of application date stream. 


CN 


led test.afc D: 


Figure 4-42 Address input is empty and cannot be generated 


After checking Enable Set Start Address, you can enter the start address value of the data stream 
in the Start Address input box. Since a bit stream must be stored from the beginning of the sector, the 
value of the input start address must be an integer multiple of 4K ( the sector size is 4K Byte). If the 
input value is not an integer multiple of 4K, after the input is completed, the software will automatically 
prompt whether the input value does not meet the specification and whether it needs to be 
automatically corrected. If you click No, the input value will be marked in red and modified to a value 
that meets the specification. The data flow can be generated later, as shown in Fig. 4 -43. 
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Convert File Dialog 2 


Generate Flash Programming File Generate Daisy Chain File FITTE NE TOER 


Model 
evice Fa pe: ate ear e 
Options 
è a V Enable a Address 
Load File Nane 
l 
Golden BitStrean Start Address: 4440 BirStramfile: :heck/solution tcl/e.sfc |... ER E t L 
A 
Applied BirStream art Add Va z + = t $ 


tput File Name: £:/check dir/cfg check/tcl check/soluticn tci sl ei, afe 


Figure 4-43 address input is not standardized and cannot be generated 


When calculating the address of the data stream, the header data that should be added to 
generate the data stream should be considered. As shown in Figure -444, each type of combined data 
stream is composed of header data and user's bit stream data. When generating, the software will 
automatically add 108 bytes of desynchronization to each bit stream data The data constitutes a new 
bit stream data, that is, each bit stream is 108 bytes more than the original bit stream, and this part of 
the address should not be ignored when calculating the starting address. 


Note: The header data referred to here refers to the header data of the entire generated data 
stream, which should be distinguished from the bit stream header of each data stream. 


When generating the SPI Update Data Stream data stream and the BPI Update Data Stream data 
stream, each application data stream needs to add an additional 8KB of header data. For example: 
Now there is a golden data stream with a size of 800KB, and two application data streams with a size 
of 800KB. Then the size occupied by the header data is 16KB, so the starting address of the golden data 
stream is at least 0x4000 (16KB=0x4000). If the starting address of the golden data stream is 0x4000, 
then the first application stream starts at an address of at least 


0x4000 + OxC8000 + Ox6C = OxCCO6C(800K=0xC8000, 108 = Ox6C). Because a data stream must be 
stored from the beginning of the sector, it should be rounded up to OxCDOOO, that is, the starting 
address of the first application data stream is at least OxCDOOO. 


Similarly, the start address of the first application data stream is OxCDOOO, then the start address 
of the second application data stream is at least 


OxCD000 + OxC8000 + Ox6C = 0x19506C(800K=0xC8000, 108 = Ox6C). Because a data stream must 
be stored from the beginning of the sector, it should be rounded up to 0x196000, that is, the starting 
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address of the second application data stream is at least 0x196000. 


Similarly, when generating a Multi Function Data Stream data stream, the header data needs to 
add an additional 133Byte + n*8Byte, n is the number of added data streams, and other start address 
calculation processes are the same as the SPI data stream start address calculation. 


3.3 Logos series and Logos2 series data stream format 
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Figure 4 -44 Bit stream format for the combined data stream of the Logos, Logos2 and Titan2 families1 
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Figure 4-45 Bit stream format of combined data stream of Logos, Logos2 and Titan2 series 2 
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3.4. Start address of Compact series configuration data flow 


Compact series devices generate the Remote Upgrade Data Stream and Dual Boot Data Stream 
data streams, the software supports modifying the starting position of each data stream, and the 
modification rules and constraints are roughly the same as those of the Logos series devices. But there 
are the following differences: 0). The Remote Upgrade Data Stream of the Compact series only needs 
to add 512Byte header data, and each data stream does not need to be synchronized before. Q). The 
golden data stream of the Compact series is formed by inserting 64Byte data on the basis of the 
common bit stream. (8). The Dual Boot Data Stream of the Compact series has no header data. Its data 
flow format is shown in Figure 4-46 below 


Insert 64 byte data & local bitstream 


Insert 64 Byte data & local bitstream 


to form golden bitstream 


1. Compact series remote upgrade bitstream format 2. Compact series dual boot bitstream format 


Figure 4-46 Bit stream format of Compact series combined data stream 


4. Generate Multi/Dual Boot File (wizard mode) 


This function generates solution-level bitstreams in wizard mode. After adding the device and 
connecting to the server, right-click the device, and in the pop-up menu, select the Generate 
Multi/Dual Boot File option. A window as shown in Figure 4 -47 will pop up (the content displayed in 
this window varies from device to device). 
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Generste Confqure File 


Convert BitStream File 


This wizard will guide you through the generation of multiple versions of schema-level data stream 
In this page, you can select the type of target data stream which you wans to generate. 


Data Stream Type 


Please select generate data stream type. 
Multi Boot Data Stream 


SPI Upgrade Data Stream 


Figure 4 -47 PGL series program-level bit stream generation window 


4.1 Master Auto and Dual Boot Data Stream 
As shown in Figure 447, -this option is to generate a dual boot bit stream option. 


Click Next to enter the dual-boot bitstream setting interface Figure 4 -48, set the golden data 
stream in Golden BitStream. Set up the application data stream in Applied BitStream. After setting, 
you can check the parts that need to be set at 51 in Figure 4, including setting feature control bits, 
generating -SVF files (refer to the corresponding chapters for related parameters) and separating and 
generating program-level bit streams. 


Separately generate main and self-loading dual-boot bitstream function will split the main and 
self-loading dual-boot bitstream into _golden.sfc and _app.sfc. If generate svf is checked, _golden.svf 
and _app will be generated at the same time. svf (with address setting) two files. 


Note: If you combine the functions of separate generation, svf generation, and feature control bit 
setting, the feature control bits will only be configured in the svf of the golden data stream in the 
separated svf. The feature control bits are not set in the svf of the application data stream. 
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Generate Configure Fie 
Convert BitStream File 


This wizard will guide you through the generation of multiple versions of schema-level data stream. 
In thes page, you can input the golden data streams and application data streams to generate target data stream. 


Ingot File 


Please select the target bit stream file. 
Loed BitStream File Enable Set Start Address 
Load File Bane 


Golden BitStream Start Address: BicStreasFile: heck/ini_check/add.sbit |... || 


Applied BitStream Start Address: BitStreanFile; heck/ini_check/add.sbit |... 


Output File 


Ourpur File Name: E:/check dir/cfg check/sni check/add mul.sfe 


Load Ini File 
Loed Ini File: fo w Ini Pathr 
[meer || wext > || cance | 
Figure 4 -48 dual boot bit stream setting interface 
erareto Configure File Saa 
Convert BitStream File 


This wizard will guide you through the generation of multiple versions of schema-level data stream 
In this page, you can input the pokden data streams and appbcation data streams to generate target data stream 


Input Tile 
Please select the target bit stream file. 


load BicSsream File Grable Set Start Address 


Load File Name 
e $ 1 ` 
Golden BitStream ‘Start Address: BirSrreasfile: Jed _vest.sbic PA) 4 
Ji J J 
Applied BitStream Start Adsrese: ite Sirdrreanfile: Jed rest.abit 2 |) ¢ H 
Output File 
led test mul.sfc 


Output File Name: Ei/check, dir/cfg check/ini, check/ 


lead Ini file 


Zei Path: 2: /check_dis/cf¢_check/ini_check/e33_eu.iss 


Lee iss File: Yer 


| < Back | Next > | Cancel 


Figure 4 -49 configuration file import interface 


55/ 105 
Fabric Configuration User Guide 


https://innek.ru 


PYA 


4. Fabric Configuration software description 


Generate Configure Fle EIS 


Convert BitStream File 


This wizard wil guide you through the generation of mukiple versions of schema-level data stream. 
In thes page, you can check the information which you set before 


Summary Info 


Please check the information which you set is true. 


© Data Stream Type 


© Master Auto and Dual Boot Data Stream 
© The Feature Control Value 

© The Feature Control Value From File: 0x00020912 

© The Feature Control Valse User Modify. 0x40020013 
© Input Fie Name 
o E check dech checkini check" Jed. test sbø(Golden BaStream) 


= STS 


© Output File Name 
© Ev'check_dir'cfg_checkini_check’ 


eEcdheck dech cbecksg check" 


< Back Finish Cancel 


Figure 4 -50 configuration file generation interface 


Di 


Generate Configure Re va 
Convert BitStream File 


Tha wizard wil pade vou through the generation of mukipie versions of schema-level data stream. 
tn this page, you can set the output file path and file type. 


OutPut File 
Please set output device type. 


File Type 


Enable Modify Feature Control Value 


Gen SVF/PEF Fie At The Same Time(Detad On Next Page) 


Enable Split Muki Boot Result Fie 


< Back || Bezt > | Cancel 


Figure 4 -51 dual boot bit stream and other settings 


The scheme-level bit stream supports the use of configuration files ( *.ini ) to load settings, and 
users can import configuration files for subsequent parameter settings, as -shown in Figure 4 49. If the 
configuration file ( *.ini ) is imported, there is no need to set other parameters, and the wizard will 
directly jump to the summary page. 
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If the user does not have a configuration file ( *.ini ), the software will automatically generate a 
configuration file ( *.ini ) if the user chooses not to import the file ( *.ini ). The interface settings -are 
shown in Figure 4 48. The path of the automatically generated file ( *.ini ) will be displayed in the 
Output File column of the summary page, usually in the same directory as the generated Output File 
file ( *.sfc ), as shown in Figure 4-50. 


next on the summary page, it will jump to the last page, which is the tcl prompt interface, 
as -shown in Figure 4-52. The prompt content can be copied into the tcl input box to generate a 
program-level bit stream for instructions. 


S 


Generate Configure Pie E 3 


Convert BitStream File 


This wizard will guide you through the generation of multiple versions of schema-level data stream 
In this page, you can get switch tcl command and create mult function file 


Please get tcl hint info from this page. 


Cf gen multi file «type $ -infle { Evcheck_dr'cfg_ check mulnboot test 
Jed test. be Evcheck dircfg check mukiboot test 
Jed pest del «sbit start address ( 00000000 0004£600 ) -spit True zi property 


Transfer Rate 


< Back Finish Cancel 


Figure 4 -52 tcl prompt interface 
4.2 Multi Boot Data Stream 


Multiple boot bit streams are available for PGL, PG2L series devices. Similar to dual-booting, the 
golden data volume and application bit stream are set first, and the IRST instruction can be inserted 


into the data stream (as shown in Figure 4 -53). Then set the output file path and output SPI mode (as 
shown in Figure 4 -54). 
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Convert BitStream File 


Ths wiad wil garde you through the generation of maitiple versions of schema-level data stream 
In Gas page. yoo can mput the peldes data streams and application data streams to penerate tarpet data stream 


file 
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Please select the target bit stream fle. 
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Lees File Neze 
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Figure 4-53 multi-boot bit stream input setting interface 


Gererme Corhgare Ve vV 


Convert BitStream File 
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Please set output device type. 


File Type 


Flash Read Wire Mode 


Figure 4 -54 multi-start bit stream output setting interface 


4.3 SPI Upgrade Data Stream 


The SPI upgrade data flow is consistent with the multi-boot bitstream setting interface. It is also 
enough to set the input golden data amount and apply the bitstream to set the output file path and 
output SPI mode. 


5 Svf file merge 


This function is mainly to generate cascaded svf/pef files. as shown in the Figure As shown in 
4-55, in the Generate Chain Svf File window, add the svf file that generates the cascaded data flow, 
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and the serial number in front of the file is the location of the actual FPGA chain. The user can adjust 
the position through the buttons. It must be noted that the device corresponding to each data stream 
that generates the cascaded data stream must correspond to the device position downloaded to the 
actual FPGA chain. 


Con Nalog {T 
Generate Flash Progreseing File Geserate Deisy Chais File Generate Malti Revision File senerete Gazs Sve Pale] 


Type 


Catput 


ut File Kese: €:/checte_dir/cfg_check generate bitstream/counter 16 ei, eet 


Figure 4-55 Svf file merge function 


After selecting the svf file and adjusting the location of the file, click the OK button to generate 
the cascaded svf. If too many svf files are added, it will take a long time to generate and you need to 
wait for a while. 


4.3.21 Jtag Common Configuration File (SVF & PEF) 


SVF is Serial Vector Format, which is a part of IEEE1149.1. SVF has been used by chip 
manufacturers as the JTAG data exchange standard. The content of the SVF file is in ASCII text format, 
including operation commands and data, and the configuration of the programmable logic device is 
realized by controlling JTAG to send and receive data. Applicable to all Pango devices, it can be used 
to program, erase, verify embedded Flash or configure CRAM. 


The PEF ( Pango Embedded File ) file is a compressed version of the SVF file, and it is a binary 
format file customized by Unigroup. It needs to use the driver provided by Unigroup. Applicable to all 
Pango devices, it can be used to program, erase, verify embedded Flash or configure CRAM. 


1. Generate SVF file 


Fabric Configuration supports the user to generate an executable SVF file with one click. Right- 
click on the selected device and select the One Step Create SVF option in the pop-up menu. After 
clicking Execute, it will appear as shown in Figure 4. -58 Set SVF File parameters and the path to 
generate the SVF file, click OK to generate the SVF, and the PEF file will be generated synchronously 
by default. If you do not need to generate a PEF file, you need to check Enable Default Not Create Pef 
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in Edit->perference in the menu bar, as shown in Figure 4-56. 


Edit Preferences S | ss 
Set user-defined Info 

User defined info 

Show Device Hide Property 


Show CRC Value in device properties widget 


Enable Show Efuse Value 


V/ Enable Default Not Create Pef 


OK Cancel 


Figure 4-56 needs to generate pef 


1.1. Generate Cram -type SVF files 


Generate the svf file for cram, as -shown in Figure 4 57, you need to set the relevant parameters 
and the path of the SVF output file, and click ok. After the user uses it for the first time, he can copy 
the instructions in the tcl prompt box, so as to quickly generate svf later. The relevant parameters are 
introduced as shown in Table 4. 


Table 4 CRAM SVF parameters 
Enable Create Flatten SVF Whether to generate SDR/SIR filled chain information 
SVF (note: use this function will not be able to use pef) 
Enable Write Header and Comments Whether to enable file headers and comments, ticking 
means enabling, default ticking 
Disable Stopover Test Logic Reset The bitstream configuration process prohibits jumping 
to the TLR 


Enable SEC option of RUNTEST Command | The RUNTEST command is used to specify the waiting 
time that needs to be kept when the JTAG state 
machine jumps to a specific state (the specific waiting 
time is related to the operation option). There are two 
ways to realize the waiting time, TCK clock beat and 
system delay function : the When the option is 
checked, the waiting time is realized by the system 
delay function; when the option is not checked, the 
waiting time is realized by beating the TCK clock, which 
is checked by default 


Set SVF Config Frequency Indicates to set the configuration frequency of SVF, the 
default is 1MHz. 


When the "Enable SEC option of RUNTEST Command" 
is checked, the waiting time of the RUNTEST command 
has nothing to do with the frequency; when the " 
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Enable SEC option of RUNTEST Command" is not 
checked, the number of TCK beat clocks corresponding 
to the RUNTEST command is proportional to the 
frequency, In this scenario, the TCK frequency on the 
user board needs to be the same as the frequency set 
by the software, or lower than the set frequency; if the 
TCK frequency on the board is higher than the 
frequency set by the software, the configuration may 
fail. 


Generate Tor CRAM Gecerete for Exbedced Flash Generete for Special Command 


Cat frot File Wese 


file Path: E:/chect Sir/cfg checi LED TEST 


Figure 4-57 generates CRAM type svf 


1.2. Generate SVF downloaded to embedded Flash 


For the Compact series, users can generate SVF files configured with FPGA and SVF files configured 
with embedded Flash, which can be set in Embed Flash Properties in setting device properties. As 
shown in Figure 4.58 -, the Set Common Config Info to Gen SVF group box includes common SVF 
attribute settings, and Set Eflash Config Info to Gen SVF includes embedded Flash related parameter 
settings. Please refer to Table 5 for the meaning of specific parameters. After the user uses it for the 
first time, he can copy the instructions in the tcl prompt box, so as to quickly generate svf later. 
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erarate SVT File 
Select SVF Type 
Sele enerate SVF File Type 
pesærate F RAM Generste for Exbedded Flash Genarete For Special Command 
Set Option 
Set Common Ceafig Gen SV 
Enable Create Flatten Svf(Do not create pef.) 
/ Enable Write Header and Comments 
Disable Jusp to Test Logic Reset 
på c sp of ROSTEST Command 
Set (Frequency selected seed to bese on hardware frequency.) 
Se to Gen St 
ato Top e file and Startup file 
parece Master Auto Config Mode (Please enable JTAG KN before aring. 
/ Enable Background Reconfig 
/ Enable Reset FPGA 
Enable Erase Embed Flash 
Enable Verify after Program Embed Flesh 
Enable Program Feature Control Value 
Enable Set SVY Start Page Ebed Flesh (Us Dyte) 
OvtPat File Name 
File Path: C:/chesk dåir/cfg chec D LED TEST. sv? 
Tel 
gone step create -device index get property 02009500 ie ag chsin 02000000 stit E: 
bech dir/cfg sheck LED TEST.sbit 
cK Cancel 


Figure 4-58 Select the generated SVF file path and parameters 


Table 5 Embedded Flash SVF Configuration Parameter Meaning 


Enable Create Flatten SVF Whether to generate SDR/SIR filled chain information SVF (note: use this 
TN 
Enable Write Header and | Whether to enable file headers and comments, ticking means enabling, 

Reset 


Enable SEC option of RUNTEST | The RUNTEST command is used to specify the waiting time that needs to be 


Command 


Set SVF Config Frequency 


https://innek.ru 


kept when the JTAG state machine jumps to a specific state (the specific 
waiting time is related to the operation option). There are two ways to realize 
the waiting time, TCK clock beat and system delay function : the When the 
option is checked, the waiting time is realized by the system delay function; 
when the option is not checked, the waiting time is realized by beating the 
TCK clock, which is checked by default 

Indicates to set the configuration frequency of SVF, the default is 1MHz. 
Enable SEC option of RUNTEST Command " is checked, the waiting time of 
the RUNTEST command has nothing to do with the frequency; when the " 
Enable SEC option of RUNTEST Command " is not checked, the number of 
TCK beat clocks corresponding to the RUNTEST command is proportional to 
the frequency, In this scenario, the TCK frequency on the user board needs 
to be the same as the frequency set by the software, or lower than the set 
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frequency; if the TCK frequency on the board is higher than the frequency 
set by the software, the configuration may fail. 


file and Startup file the function files first, and then configure the startup files 

Enable ISC Upgrade In Master | In-System Configuration ) upgrade is enabled, and the IO port status will 

Auto Config Mode remain unchanged during the entire process of the remote chip upgrade. To 
use this function, it is necessary to ensure that the JTAG EN pin led out of 


the chip is always pulled high externally during the remote chip upgrade 
process. 


Enable Reset FPGA Enable reset FPGA, enabled by default 


Enable Set SVF Start Page of | Set the starting address of the SVF file 
Embed Flash 


Enable Erase Embed Flash programming the embedded Flash, which is disabled by default; this 
operation is not necessary, and the page erase operation is included in the 
process of programming the embedded Flash, enabling this operation will 
affect the SVF configuration time 


Enable Verify After Program | Enable Verify after programming the embedded Flash 

og ad | 
Enable Program Feature | Enable programming feature control bit 
Set Master Auto and Dual Boot | Only set the main self-loading dual-boot mode 

FP ee 
User 


1.3. Generate SVF with special instructions 


As shown in Figure 4 -59, if you want to generate an SVF with special commands, you need to 
select the Generate For Special Command option in Select Generate SVF File Type. Only the Compact 
series supports generating SVF with special commands. After the user uses it for the first time, he can 
copy the instructions in the tcl prompt box, so as to quickly generate svf later. 


The content of special commands included in Select Command to Generate is shown in Table 6. 


Table 6 Meaning of special instructions 


Reset FPGA Command Reset FPGA 
Check Done Bit of Status Register Command | Check whether the Done state is pulled high 
Lock Embed Flash Command Lock Embedded Flash 


Entire Embed Flash Command Erase the entire embedded Flash 
Enable Verify after Erase Embed Flash verify after erasing the embed flash 
Enable Verify after Program Embed Flash verify after programming the embed flash 
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arerate SVÝ Fe 


Select SVF Type 


Select Generate SVY File Type 
Generate For CRAM Generate For Embedded Flash 
Set Optica 
Jet Common Config Info to Gen IVY 
Enable Create Flatten Svf (Do not create pef.) 


/ Enable Write Header and Comments 
Diseble Jump to Test Logic Reset 
d Enable SEC optice of RUNTEST Command 


Set SVT Config Frequency (frequency 


Select Command to Generete 
Beset FPGA Command 
Check Doe Bir of Status Register Commans 
Leck Erbed Flash Command 
Erese Fated Flash Command 
Enable Verify after Erese Eebed Flesh 


Enable Verify after Program Embed Flash 


OutPut File Nase 


File Path: E:/check Sir/cfg check 


hi 
Generate For Special Command 
need to bere on hardware frequency.) 
LED TEST.x 
ty O00004 a ain Gei bit E 
JED TEST 
x Casce 


Figure 4-59 SVF with special instructions 


2. Generate PEF file 


PEF is a binary file compressed in a certain format for the SVF file. When selecting one-click to 
generate SVF, the PEF file will be generated synchronously, or use the Tcl command to generate it. The 
command is cfg_svf_to_pef. For details, refer to the Tcl command chapter. 


3. Execute SVF/PEF file 


First, connect to server (note: chain scan operation cannot be added), then right-click on the blank 


space of the display device, and select " -Add Pango Device ' 


in the drop-down menu (as shown in 


Figure 4 10 ). In the pop-up selection box, select the SVF file or PEF file just generated, and after the 
addition is successful, as shown in Figure -460, at this point, the user can perform operations on the 
SVF. Right-click the device to pop up the menu, click the Execute SVF/PEF File option, and the software 


will execute the SVF file or PEF file. 
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Figure 4-60 execute SVF file 


4.3.22 Generation and Execution of Tcl Script 
1. Record user operation function to generate Tcl script 


In the Operations menu, as shown in Figure 461 -below, Tcl Record File records user operation 
functions in the form of tcl commands. Click the Create Tcl Record File menu option to create a new 
tcl file for recording, or click the Append Tcl Record File menu option to append to the In the existing 
tcl file, you can use the Execute tcl file function in the operation menu to execute the tcl file. When 
recording, the relative path is recorded in the tcl file, and the tcl_bit_file folder is created in the current 
path of the tcl file to save the bits operated by the user. For stream files, move the tcl file and 
tcl_bit_file folder to other paths at the same time, and the tcl file can also be executed. 
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Fabric Corbgurafon 2021.3-devd fon win7-0004 > > eid 
ile fait View Debug Jelp 
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e -- è 
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Figure 4-61 OperationsMenu 


some user operations and Tcl commands are as follows 


Table 7 Corresponding operations between user operations and Tcl commands 


Note the following points for this operation: 


1> When the user operation is recorded as a tcl file, when the user operates the bit stream file 
such as operating the device configuration file, operating the SPI Flash device configuration file, etc., 
the user-operated file will be copied to the tcl_bit_file folder in the path where the tcl file is located 
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Next, the recorded path is also the path relative to the tcl file. 


2> tcl records relative paths, so you can move the tcl files and tcl bit file folders to other paths or 
other computers for execution. 


2. Execute the Tcl script 


Fabric Configuration supports users to perform batch execution operations (Tcl commands ). Click 
the Execute Tcl File option -under the Operations menu in the menu bar, and a window for selecting 
tcl scripts will appear as shown in Figure 4.62. Select the corresponding Tcl scripts to execute. 


Fabric Configuration also supports starting and executing scripts on the shell side. When starting 
on the shell side, the Fabric Configuration interface will not be displayed. The specific operation 
method is: switch to the directory where the executable program is located, then start the shell 
terminal of the operating system, and enter the command "cdt_cfg.exe —ip target host IP —port target 
host port -file Tcl script absolute path ” For example: cdt_cfg.exe Ap 127.0.0.1 —port 65420 -file 
E:\pan\project\sbit\ PGL50H _tcl_script.tcl. 


Note: For a tutorial on using Tcl commands, see the introduction to Tcl commands in the fourth 
section of this chapter. 


Open Td File E2 


Lookin BE Bitstrean D O Oo a EJ =) 


uk My Comp Name 
Ca Desktop di tel bit file 


File name _tel_script.tel Open 


| Filesoftype: *tc Cancel | | 


Figure 4-62 execute tcl script window 


4.3.23 Set user-defined information 


Click Preference under the Edit menu, In the dialog box that pops up, set the user-defined 
information, as shown in Figure -463. The user controls whether to display the CRC value of the bit 
stream in the device properties window and set the user-defined software title. 
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When multiple configuration software is opened, the user can set identification distinguishing 
information to distinguish different uses of the multiple configuration software. 


Set user-defined Info 


User defined info |cabled| 


di Show CRC Value in device properties widget 


= 


Figure 4-63 Preference dialog box 


After the user-defined information is successfully set, the user-defined information will be 
displayed in the title bar, as shown in Figure -464. When the user executes the corresponding tcl script, 
a tcl script running log with user-defined information as the file name will be generated, as shown in 
Figure 4-65 below. 


å 


Die bar View Qperarions Debug Help 


.. ng te zm ge 
ss vg L I © S 


Configuration Mose Right click to Add Device or Initialise JTAG chain 


22 Soctdery Scas 
So 392 flash Ceefiguretice 


SS slave 371 Coafiguratica 


Device Properties ex 
Property Name Value 
Device 19 
Daer Code 
Instruction Register 


CRO Register Valse 


Status Fegister 0x00120020 


Console 


COPOAND (Open config cable] execcte succeasfuliy, takes 4.5 seca. 
USA CABLE if cable driver: OG mt 


COMMAND [Open config cable) execute successfully, takes 4.1 sece. 
` 


Figure 4-64 user information in the title bar 
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ROE =u if 


& configuration tæl cable0.log 2019/3/26 14:35 LOG 34 1 KB 


Figure 4.65 -log file after executing Tcl 


4.3.24 Chain Integrity Test 


In the Debug menu, click the Chain Integrity Test option to test whether the currently connected 
Jtag chain is in the state of the path. If the currently selected Jtag chain is in the state of access, it will 
display the number of devices on the current chain, as shown in Figure 4-66. 


begin to test chain integrity.. 
The total device number in the chain is : 1 
Jtag chain integrity test succeed, takes 0.5 secs. 


Figure 4 -66 Test chain integrity successful 


If the test chain connectivity fails, it will be displayed as shown in Figure 4 -67. 


begin to test chain integrity.. 

E: Cor guration 0006: Fail vo detect Jtag chain device 

E: Configuration 0014: Jteg chain integrity test fail, takes 0.0 secs. 
z 


Figure 4 -67 Failed to test chain integrity 


4.3.25 Set user-defined Flash 


Click the Flash Operator option in the Operations menu, and perform user-defined FLASH settings 
in the pop-up dialog box, as shown in Figure 4-68. The user selects the Flash Type to display all the 
currently supported devices or all the devices added by user-defined (only the devices added by user- 
defined can be deleted). 


+ 


+ 


+ 
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Flash Type: 


ADESTO 
CYPRESS 
ESMT 
FENTECH 
GIGA 
ISSI 
MICRON 
MXIC 
SSMEC 
WINBOND 
AM 


ZBIT 


Flash Operator 


Add Flash 


Support flash is list as follow: 


Flash 
ALL rlasn 


Delete Flash Ok Cancel 


Figure 4-68 Flash Operator main interface 
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add new devices by clicking the Add Flash button. The adding interface is shown in Figure 4-69. 
First, select the manufacturer and series to be added, and click Next to enter the device specific 
information setting interface, including the device name and device ID (as shown in Figure 4-70). Finally 
enter the summary interface and click Finish to complete the addition. 


Add Flash Wizard 


Select the series of the flash you want to create. 


Family: 


Set: 


Figure 4-69 Added Flash manufacturer series selection interface 


Add Fath Wierd på E 


Set new flash info. 


Figure 4-70 device information setting interface 


After adding the Flash, click the Ok button to complete the real addition. Click Cancel or close the 
window to roll back the relevant addition. 
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4.4 Getting started with Tcl commands 


4.4.1 Introduction to Tcl commands 


The fabric configuration tool supports some native Tcl language commands such as cd, source, 
etc., and supports some custom Tcl commands of our company such as cfg_program, etc. 


For a series of repetitive interface operations, users can input multiple Tcl commands or execute 
( *.tcl ) files at one time on the Tcl console, and let the software automatically execute these operations 
to improve user work efficiency. 


4.4.2 View all supported Tcl commands 


"cfg help" command on the console of the Fabric Configuration tool to view all Tcl 
commands -supported by the current version, as shown in Figure 4 71. 


fg help 


© commands as below: 


Figure 4 -71 cfg_help displays all supported Tcl commands 


4.4.3 Query the parameters of specific Tcl commands 


1. Console query 


If the user wants to query the usage of a specific command, he can execute " cfg_xxx -help" on the 
console to print out the specific usage method of the command. 


Enter " cfg_program_user_efuse -help " in the console as shown in Figure 4 -72 below, and you 
can find out that the command has three parameter options, among which the options with square 
brackets [] are optional, and those without square brackets [] are required. Each Tcl command has a [- 
help] option to facilitate users to query the specific usage of this Tcl command. 
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t cfg program user efuse -help 
Executing : cfg program user efuse bei 


e 
E: cfg program user efuse : program 32 bits user efuse (Version 2021.4-devl build 2143M) 


t this message 


eger number |] 


Executing : cfg program user efuse -help successfully. 
A 


Figure 4 -72 The specific usage of console query cfg program user efuse 


2. Query user manual 


Users can also check the usage of a specific command by viewing ( 5 ) Tcl command specific 
parameter query in Chapter 4 of Fabric Configuration User Guide ( Configuration User Manual). 


Note: If the prompt command format is illegal, it means that the parameter format entered by the 
user does not meet the format requirements of the parameter option. The user can enter " cfø xxx - 
help " to view the format requirements of the input parameters of the command. 


When inputting Tcl commands, users should pay attention to the commands, options and 
parameters separated by spaces; 


- " before the parameter option is the " - " in the English input method. If the user enters the 
Chinese " - ", it will prompt that the input command is an invalid command; 


Tcl command shown in Figure 4 -72, the user only needs to enter the cfg program user efuse - 
value 1010 


4.4.4 Obtain Tcl commands for interface operations 


to let the software automatically execute these operations by inputting multiple Tcl commands or 
executing ( *.tcl ) files to improve user work efficiency, but users may not know which ones at the 
beginning Which Tcl commands correspond to the operation, and the correct execution order of the 


Tcl commands (Note: When executing multiple Tcl commands, the wrong execution order will cause 
the execution of the Tcl commands to fail). 


Therefore, the Fabric Configuration tool provides two methods to facilitate users to quickly obtain 
a series of Tcl commands corresponding to a series of interface operations performed by themselves. 
These two acquisition methods are very practical when users use Tcl commands. 


1. Obtain from the Tcl box below the operation interface 
Under the operation interface of some specific functions (such as svf/pef file generation, file 


conversion function, programming efuse, etc.), a series of corresponding Tcl commands will be 


generated in the -Tcl box in real time according to the parameters set by the user on the interface, as 
shown in Figure 4 73. 


The user can either directly realize this function by clicking the relevant button on the interface, 
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or realize this function by copying the Tcl command in the box to the console and pasting it. For highly 
repetitive operations, users can save the generated Tcl commands, so that they can directly use Tcl 
commands to replace a series of interface operations next time. 


$ 
e 
t 


Program eFUSE Registers 


Program eFUSE Registers Summary 


Oo Operate Type: 


* Key O 0x0104181820242e313945505058656669717d42882909d9eala9bScOcocedsded9; 
© Stored Location 
© Temporary Key Register 
i 
| 
Tel 
fi 
H cfg program key file -device index -key locarion -file D:/key.nky 
| 
< Back Finish Cancel 


Figure 4 -73 Operation interface for burning temporary key files 
2. Obtained from the tcl file generated by the Tcl record function 


Operations - TCL Record File - Create Tcl Record File in the menu bar to create ( *.tcl ) files to 
record the Tcl commands corresponding to all subsequent interface operations of the user. ( *.tcl ) The 
Tcl commands recorded in the file are available for user reference. Please refer to 4.3.22 Generation 
and Execution of Tcl Script for details on the usage of Tcl recording function. 


4.4.5 Executing Tcl commands 


the user obtains the Tcl command, there are many ways to execute the Tcl command, and the 
user can choose the appropriate execution method according to the actual usage. 


1. Execute under the console of Configuration software (including Windows version and Linux 
version) 


There are four ways to execute Tcl commands on the console of the Configuration software : 


Method 1: Enter or paste Tcl commands on the console, such as cfg_program_user_efuse -value 
1010. 


Method 2: Enter the source command and the address of the tcl file on the console, such as source 
D:/test.tcl. 


Operations - Execute Tcl File in the menu bar, and select the target tcl file. 
Method 4: directly drag the tcl file into the console window to execute the instructions in the -tcl 
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file, as shown in Figure 4 74. 


Figure 4 -74 Drag the tcl file into the console window for execution 
2. Execute under the Windows cmd command line 


In the Windows environment, you can also use cmd to call cdt_cfg.exe to execute the tcl file, as 
shown in Figure 475 -. The following parameter settings are supported: 


[-file] directory to be parsed *.tcl 


[-args] is used to sequentially replace the data of the %s placeholder in the tcl file. Different data 
are separated by spaces and surrounded by curly braces. 


Usage: When calling cdt_cfg.exe under cmd, users are supported to use %s as a placeholder in the 
( *.tcl ) file to replace some parameters or instructions in the tcl file. Then the user enters -file *.tcl - 
args { data1 data2... datan } in cmd to execute the ( *.tcl ) file. In this way, the data in the curly braces 
will replace the %s placeholders in the tcl file in sequence, and the data in the curly braces must be 
separated by spaces. 


Example usage: 
Suppose there is a command statement cfg add device -file %s in the test.tcl file 
Call cdt_cfg.exe under cmd, and enter -file test.tcl -args { D:/a.sbit } 


You can replace the %s placeholder in the test.tcl file with D:/a.sbit. 
m SA: C:\windows\system32\cmd.exe 1 ME EE "rn ? AA kB xX | 


E:\todo\serial_python\progran>D: \ NEB. 2021 .1-SP2-branch-pro-win64-sun738 76 Ne 


bin\cdt_cfg.exe -file .\program.tcl 


Figure 4 -75 Use cmd to call cdt_cfg.exe under Windows 
3. Execute in the terminal mode of Configuation 


Start " cdt ce shell.exe ", and execute Tcl commands or tcl files in the terminal mode of 
Configuation. For details, see Chapter 4.6. 
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4.4.6 Example of using Tcl 


The figure below is an example of the use of Tcl commands in the tcl file, and explains each part 
of the Tcl commands. 


cfg_connect-ip 127.0.0.1-port 65420... —» ÆR 1 

cho add device -file D:/test.sbit ——p +e I 

cfg program key file-device index 0 -key_location0 -file D:/key.nky. 

cfg set device property -device index0-program0 -readback 0 —> FR 3. 
cfg_program -device_index 0. 


cfg_disconnect ——*> 34 


Step 1 : Connect to the JTAG server, which is a necessary step before operating the JTAG server. 
Among them, -ip and -port are connected to the local computer by default. If connecting to the JTAG 
server of the local computer, keep the above default values. 


Step 2: Add the target device and specify the target file. The target file needs to be replaced with 
the actual file of the customer (if multiple devices are added, the device_index of the last added device 
is 0 and is close to TDI). 


Step 3 : The optional execution operation is determined according to the specific operation to be 
performed by the user. The above example is the operation of burning the temporary key file key.nky 
in the chip and burning the bit stream file test.sbit encrypted with this key. The key file needs to be 
replaced with the actual key file name of the user. 


Step 4 : Disconnect the JTAG server connection and end the operation. 

Note: Steps 1, 2, and 4 are necessary routine steps, and Step 3 is the operation that the user needs 
to perform each time. 

4.5 Tcl command specific parameter query 

Currently, the Configuration tool supports the following Tcl commands customized by our 
company. 

4.5.1 Explanation and Usage of Common Commands 
1.1 source 


The source command is a built-in command of Tcl, which is used to execute 
Tcl scripts. 
Usage: source C:/Users/Test/Desktop/test.tcl 
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1.2 cfg help 


cfg help, lists all currently supported custom Tcl commands. no 
parameters 
Usage: cfg help 
1.3 cfg connect 


cfg connect, the command used to connect to the JtagServer server, 


contains 2 parameters -ip, -port 
Usage: cfg connect -ip 192.29.103.191 -port 65420 


1.4 cfg disconnect 


cfg disconnect, the command used to disconnect from the JtagServer 
server, no parameters 
Usage: cfg disconnect 


1.5 cfg set delay time 


cfg set delay time, Fabric Configuration delay command, in seconds 
(seconds), this command will cause CFG to delay and wait for the set time. 
Contains 1 parameter -time. 

Usage: cfg set delay time -time 3 


1.6 cfg_close 


cfg close, close the Fabric Configuration software, no parameters 


Usage: cfg close 
1.7 cfg set cable property 


cfg set cable property, set the cable parameters connected to the current 
Jtag Server, including 2 parameters. 

-index : Select the serial number of the cable to be operated 

-freq: Set the frequency value of the cable, the current supported 
frequency values are : {15 MHz, 19 MHz, 7.5 MHz, 6 MHz,5 MHz,2 MHz, 1 MHz,500 
KHz, 300 KHz, 100 KHz}. 

Usage: cfg set cable property -index © -freq 1@Mhz: means to set the 
frequency of the cable whose serial number is Ø to 1@MHz. 


1.8 cfg_set_tcl_break 


cfg set tcl break, set whether Tcl encounters an error and execute it 


down ( execute Tcl file ) 
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Usage: cfg set tcl break -flag true indicates that Tcl will not continue 
to execute when encountering an error interrupt. 


1.9 cfg set options 


cfg set options, set the running properties of Jtag Server, a parameter 

- report detail Set whether to write detailed reports on the board 
automation, parameter type Boolean value (TRUE/FALSE) 

[-server delay time] Set the delay time of the server, that is, how long 
the server starts to read data after the delay. The parameter type is an 
integer greater than 9 

Usage: cfg set options -rpt detail true -server delay time integer-value 


4.5.2 Commands for FPGA Devices 
Including the read function of FPGA ID, user code and status register, Tcl commands such as logic 


bit stream download, read back and check. 
2.1 cfg scan chain 


cfg scan chain, Scan Jtag chain command (initialize chain operation) no 
parameters 
Usage: cfg scan chain 


2.2 cfg assign file 


cfg assign file, Configure the bitstream file command, which contains 2 
parameters 

-f ile Path to configuration bitstream file 

[-device index] specifies the device index, optional, the default is 9 

Usage: cfg assign file -file D:/bs/counter.sbit -device index 9 


2.3 cfg set device property 


cfg set device property, set device programming, readback, embedded Flash properties, 
including 4 parameters 


[-device index] specifies the device index, optional, the default is 0 

[-program] specifies the programming attribute, which is a hexadecimal number 
Setting example: If BitO and Bit1 are set to 1 at the same time, the program value is 3 
Note: For the Compact series, Bit1 and Bit2 cannot be set to 1 at the same time 

BitO : shutdown configuration ( Compact \Logos\Logos2\Titan2 ) 


Bit1 : ISC configuration ( Compact\Logos\Logos2\Titanz2 ) 
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Bit2 : Offline configuration ( Compact ) 
[-readback] specifies the readback attribute, which is a hexadecimal number 
Setting example: If BitO and Bit1 are set to 1 at the same time, the readback value is 3 
Note: For the Compact series, Bit1 and Bit2 cannot be set to 1 at the same time 
BitO : Turn off readback ( Compact \Logos\Logos2\Titan2 ) 
Bit1 : ISC readback ( Compact\Logos\Logos2\Titan2 ) 
Bit2 : offline readback ( Compact ) 
[-eflash] Specifies the embedded Flash attribute, which is a hexadecimal number 
Setting example: If only BitO and Bit6 are set to 1 at the same time, the eflash value is 41 
Settings: 


D Only set the BitO-Bit7 attribute, then the software will automatically complete the Bit8-Bit51 
attribute value 


O) There are two ways to set BitO-Bit51 attributes at the same time. The first is to set the 
specified eflash attribute through the interface. After clicking OK, the Tcl console will print out the 
attribute value. For the specific attribute setting operation, see 4.3.19 ; the second is to use the 
function of recording user operations, first set the device attribute, programming the device, you can 
generate a tcl script, open the script file to get the tcl command setting properties, see 4.3.22 for 
details 


Note: The default value of eflash is 4fd004fc000e6, only the Compact series supports this property 
setting 


BitO : Indicates whether to enable erasing EFlash before downloading the bit stream 

Bit1 : Indicates whether to enable verification of EFlash after downloading the bit stream 
Bit2 : Indicates whether to erase the entire chip when erasing Eflash 

Bit3 : Indicates whether to enable reset after erasing EFlash 

Bit4 : Indicates whether reset is enabled after programming EFlash 

Bit5 : Indicates whether reset is enabled after the programming feature control bit 


Bit6 : Indicates whether to enable the programming feature control bit after downloading the bit 
stream 


Bit7 : Indicates whether to enable the programming feature control bit before programming CRAM 


Bit19-Bit8 : Operate the start address page of Embed Flash, used to set the start address page of 
programming, erasing and readback 


Bit31-Bit20 : Operate the end address page of Embed Flash, used to lock the content of Embed 
flash from the beginning to the specified page 


Bit51-Bit32 : Specify the size of the content read back from the start address page of the Embed 
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Flash operation, the unit is Byte 


Usage: cfg set device property -device index integer-value -program hex-value -readback hex- 
value -eflash hex-value 


2.4 cfg program 


cfg program, programming bit stream command, contains 2 parameters 
[-device index] specifies the device index, optional, the default is 9 
Usage: cfg program -device index 9 


2.5 cfg program key file 


cfg program key file, programming bit stream encryption key command, 
including 3 parameters 

[-device index] specifies the device index, optional, the default is 9 

[-key location] specifies the key storage location, the default is the 
temporary key register; 

@: Temporary Key Register; 1: eFuse Register; 2: Battery Backed RAM 

-file: specify the path information of the key file 

Usage: cfg program key file -device_index D -key_location o -file 
D: /bs/led.nky 


2.6 cfg_readback 


cfg readback, command to read back bitstream file, contains 2 parameters 
-file: specify the path information of the readback file 

[-device index] specifies the device index, optional, the default is 9 
Usage: cfg readback -file D:/bs/test.sbit -device index 9 


2.7 cfg_verify 


cfg verify, verify bitstream file command, contains 1 parameter 
[-device index] specifies the device index, optional, the default is 9 
Usage: cfg verify -device index @ 


2.8 cfg_read_device_property 


cfg read device property, get device property information, including 2 
parameters 

-mode e Get the mode of device attributes, that is, which attribute to 
get 
get device ID 
Get device UID 
: Get device UserCode 
Get device status register 


RR WN FP © 


Read the value of the device EFuse 
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[-device index] specifies the device index, optional, the default is 9 

usage: 

Read ID: cfg read device property -mode Ø -device index 9 

Read UID: cfg read device property -mode 1 -device index 9 

Read UserCode: cfg read device property -mode 2 -device index © Read 
Status Register : cfg read device property -mode 3 -device index 9 


2.9 cfg reset fpga 


cfg reset fpga, soft reset the FPGA device, 1 parameter 
[-device index] specifies the device index, optional, the default is 9 
Usage: cfg reset fpga -device index integer-value 


2.19 cfg operate ctl 


cfg operate ctl, operate the feature control bits of Compact series 
devices, 3 parameters; 

-mode Operation characteristic control bit mode (Ø: program, 1: read 
only, 2: erase ). 

[-value] When the operation mode is programming, it is a mandatory 
parameter, and the input hexadecimal value is the downloaded characteristic 
value. The input value range is Øx00000000 - OxFFFFFFFF. 

[-device index] specifies the device index, optional, the default is 9 

Usage: cfg operate ctl -mode integer-value -value hex-value 

-device index integer-value 


2.11 cfg operate eflash 


cfg operate eflash, operate the embedded Flash of Compact series, 3 
parameters; 

-mode is the operation mode of the embedded Flash (@: sleep, 1: wake up, 
2: lock, 3: program, 4: read-only, 5: erase, 6: verify). 

[-file] Operate the sbit file required by the embedded Flash, download 
the bit stream file or read back the file 

[-device index] specifies the device index, optional, the default is 9 

Usage: cfg operate eflash -mode integer-value =-device index integer- 
value -file E:/pan/eflash.sbit 


2.12 cfg read register 


cfg read register, read the contents of the specified address register. 
Contains 2 parameters, 

-address (the address of the specified register) 

[-device index] specifies the device index, optional, the default is 9 

usage: cfg read register -address 123 -device index @ 
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2.13 cfg write register 


cfg write register, write the contents of the specified address register 
Contains 3 parameters, 


-address (the address of the specified register) 
-value (given the value to write to the specified register) 


[-device index] specifies the device index, optional, the default is 9 
Usage: cfg write register -address 123 -value 123 -device index @ 


2.14 cfg add device 


cfg add device, add device command. Contains 1 parameter, 
-file configuration file path 


Usage: cfg add device -file D:/bs/counter.sbit 


2.15 cfg remove device 


cfg remove device, delete the 


specified device command. Contains 1 
parameter, 


[-device index] specifies the device index, optional, the default is 9 
Usage: cfg remove device -device index 9 


2.16 cfg remove devices 


cfg remove devices, 
Contains 1 parameter, 
deleted) 


the command to delete multiple specified devices. 


-device index (multiple device index sets to be 


Usage: cfg remove devices -device index {0 1} 


2.17 cfg_remove_all_devices 


cfg remove all devices, delete all devices command, no parameters. 
Usage: cfg remove all devices 


2.18 cfg_program_user_efuse 


cfg program user efuse, Program 32 


-bit user eFuse register command. 
Contains 2 parameters, 


-value (given the value to write to 


the eFuse register, 32 -bit binary 
number) 


[-device index] specifies the device 


index, optional, the default is 9 
Usage: cfg program user efuse -value 


900111 -device index ð 
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4.5.3 Commands for Flash devices 
Tcl commands under this set mainly perform operations such as downloading, 
deleting, reading back, and verifying the Flash device on the board through 
the SPI interface. 


3.1 cfg flash scan device 


cfg flash scan device, scan SPI flash device command. 
Usage: cfg flash scan device 


3.2 cfg flash assign file 


cfg flash assign file, configure the flash bit stream file command, 
including 1 parameter, 

-file (file to configure) 

Usage: cfg flash assign file -file D:/source/bit/counter 16.sfc 


3.3 cfg flash program 


cfg flash program, download flash bit stream file command, no parameters. 
usage: cfg flash program 


3.4 cfg flash erase 


cfg flash erase, command to erase flash bitstream file, 1 parameter. 
[ -mode integer number ] Set the erase mode of Flash 

Ø: auto selected Mode by file size 1: Block Erase 2: Chip Erase 

3: Sector Erase 4: Page Erase 

usage: cfg flash erase -mode integer number 


3.5 cfg flash readback 


cfg flash readback, command to read back flash bit stream file, contains 
1 parameter, 

-file (the file to read back the saved bitstream from) 

Usage: cfg flash readback -file D:/source/bit/testLUT5 readback.sfc 


3.6 cfg_flash_verify 


cfg flash_verify, verify the flash bit stream file, no parameters. 
Usage: cfg flash verify 


3.7 cfg_flash_remove_device 


cfg flash remove device, delete flash device command, no parameters. 
Usage: cfg flash remove device 
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3.8 cfg flash read register 


cfg flash read register, read Flash register value, no parameters. 
Usage: cfg flash read register 


3.9 cfg flash write register 


cfg flash write register, write Flash register value, 1 parameter 
-value string Given the value written to the specified register. 
Usage: cfg flash write register -value Øx1c 
4.5.4 Commands for Jtag Flash devices 


Tcl commands under this set mainly perform operations such as downloading, deleting, reading 
back, and verifying the Flash device on the board through the Jtag interface. Since the operation of 
Flash through the Jtag interface depends on the port of the FPGA, when executing these commands, 


it is necessary to ensure that the CFG has obtained the FPGA information on the board, that is, the 
scan FPGA chain operation has been performed. 


4.1 cfg jtag flash scan device 


cfg jtag flash scan device, scan external Flash device, 1 parameter 
[-device index] specifies the device index, optional, the default is 9 
usage: cfg jtag flash scan device -device index 9 


4.2 cfg jtag flash assign file 


cfg jtag flash assign file, configure bit stream file sfc for external 
Flash, 2 parameters 


--file configures the path to the bitstream file 
[-device index] specifies the device index, optional, the default is 9 
Usage: cfg jtag flash assign file -file D:/bs/counter.sfc -device index 
G 
4.3 cfg jtag flash erase 


cfg jtag flash erase, erase external Flash device, 1 parameter 
[-device index] specifies the device index, optional, the default is 9 
Usage: cfg jtag flash erase -device index 9 


4.4 cfg jtag flash program 
cfg jtag flash program, programming external Flash device, 1 parameter 


[-device index] specifies the device index, optional, the default is 9 
Usage: cfg jtag flash program -device index 9 


4.5 cfg jtag flash verify 


cfg jtag flash verify, verify the bit stream configured by the external 
Flash device, 1 parameter 
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[-device index] specifies the device index, optional, the default is 9 
Usage: cfg jtag flash verify -device index 9 


4.6 cfg jtag flash readback 


cfg jtag flash readback, read back the bit stream configured by the 
external Flash device, 2 parameters 

[-device index] specifies the device index, optional, the default is 9 

--file path to read back bitstream file 

Usage: cfg jtag flash readback -device index @ 


4.5.5 For on-board automation 
A test case in the automated test on the board is a folder, and the file 
format contained must conform to any one of the following three format sets: 
{ *.sbit , *.lef + ved) ++ {*.Sbit + *.atp}, {*.sbit, *.ave}. The 
specific commands are as follows: 


5.1 cfg_load_dir 


cfg load dir, parse the test case directory to generate Tcl script, 
including 5 parameters 

-file ( directory to parse ) 

[-clock_mode] Set the clock for automation on the board, the default is 
the JTAG clock. 

[-time] Set the delay time between program and load excite, the parameter 
type is an integer greater than 9 

[-pkg] specifies the packaging information, the default is based on the 
bit file 

[-scale time] Specify the time range for generating *.vcd files 

[-count] Set the number of times the test case is configured to cycle 
through the chip. The parameter range is Ø < count < 1000. If the parameter 
is greater than 1000, it is automatically set to 1000. 

[-break] Set whether Tcl runs down when encountering an error, parameter 
type Boolean value (TRUE/FALSE), true means that Tcl does not continue to 
execute when encountering an error 


Usage: cfg load dir -file D:/auto test —time integer-value indicates that the D:/auto test folder 
and its subdirectories will be parsed, and the integer-value is delayed between program and load 
excite, in the file of each test case The corresponding TclScript.tcl script will be generated under the 
folder. 


5.2 cfg write all tcl file 


cfg write all tcl file, Collect the TclScript.tcl files in the specified 


84/ 105 
https://innek.ru Fabric Configuration User Guide 


GH EW 


4. Fabric Configuration software description 


directory and its subdirectories to form a total AllTclScript.tcl containing 
a parameter 

-file ( directory to parse ) 

Usage: cfg write all tcl file -file D:/auto test 


5.3 cfg load excite 


cfg load excite, load excite Contains 5 parameters, 

-device index ( index of the device Default is Q) 

-efile (vcd file ) 

-lfile (lcf file, or fdc file. The default is the file with the same name 
as vcd ) 

-rfile (report file name Default is report.txt) 

-pfile ( create a new folder for storage ) 

-clock_mode ( clock mode, default is JTAG clock ) 

[-append] Set whether to save the report generated by multiple cycle 
configuration, parameter type Boolean_value (TRUE/FALSE), true means save 

Usage: cfg load excite -efile D:/auto test/test.vcd 


5.4 cfg_write_all_report_file 


cfg write all report file, collect all report files in the specified 
directory to form a general Excel file named AllReport.xlsx contains a 
parameter -file ( directory to parse ) 

Usage: cfg write all report file -file D:/auto_test 


5.5 cfg write auto test 


cfg write auto test, generate an automated test script for the specified 
directory, Contains 5 parameters -file ( directory to parse ) 

[ -report detail ] Set whether to write a detailed report on the 
automation on the board, parameter type Boolean value (TRUE/FALSE) 

[-clock mode] Set the clock for automation on the board, the default is 
the JTAG clock. 

[-time] Set the delay time between program and load excite, the parameter 
type is an integer greater than 9 

[-server delay time] Set the delay time of the server, that is, how long 
the server starts to read data after the delay. The parameter type is an 
integer greater than 9 

[-count] Set the number of times the test case is configured to cycle 
through the chip. The parameter range is Ø < count < 1000. If the parameter 
is greater than 1000, it is automatically set to 1009. 

[-break] Set whether Tcl runs down when encountering an error, parameter 
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type Boolean value (TRUE/FALSE), true means that Tcl does not continue to 
execute when encountering an error 

Usage: cfg write auto test -file D:/auto test -report detail true - 
clock mode 1 -server delay time integer-value -time integer-value 


4.5.6 Convert file format 
6.1 cfg gen sfc 


cfg gen sfc, generate SFC files about flash, 5 parameters; 

-sbit specifies the sbit file to convert 

[-sfc] specifies the name of the generated sfc file, the default value 
is the sfc file with the same name under the same path as the sbit file 

[-opcode] specifies the operation code, which is the read and write mode 
of Flash. 

11(ØxØB) : "Fast Read, 24-bit address" 

59(Øx3B) : "Dual Output Fast Read, 24-bit address" 

107(@x6B) : "Quad Output Fast Read, 24-bit address" 

12(ØxØC) : "Fast Read, 32-bit address" 

6Ø(Øx3C) : "Dual Output Fast Read, 32-bit address" 

1Ø8(Øx6C) : "Quad Output Fast Read, 32-bit address" 

The default default value is 11 (@x@B). 

[-device_name] specifies a compatible flash device, the default is 
N25Q256 

[-is_x8] Convert to X8 data stream, the default is false. 

[ -sbit start address] Set the start position of the bit stream file 

[-fast_mode] Set the chip to fast mode or non-fast mode ( pgc series does 
not). 

[-user_address list] Set the starting address list of all user data 

[-file list] input file list 

usage: cfø gen sfc -sbit sbit file 


6.2 cfg gen chain file 


cfg gen chain file, generate a cascade data stream download file. 
Contains two parameters, 

-infile (specify the selected sbit file, separated by "," between files) 

[-outfile] (specify the file to output the cascaded data stream, optional, 
the default is the first bit stream file name followed by _chain.sbit) 

Usage: cfg gen chain file -infile E:/pan/counter.sbit, E:/pan/led.sbit - 
outfile E:/pan/leSS.sbit 
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6.3 cfg gen multi file 


cfg gen multi file, generate multiple data stream format files. For the 
meaning of specific parameters, please refer to Chapter 4 Fabric 
Configuration Software Description -> Section 20 device FPGA bit stream file 
conversion multiple format data streams. 

-infile specifies the list of input files, that is, the files to be 
converted 

-type specifies the format of the generated data stream 
Multi-start data stream 
SPI remote upgrade data flow 
BPI remote upgrade data flow 
Multifunctional data flow 
Remote upgrade data flow 
: Master self-loading dual boot data flow 


rm uu BR WN FP © 


-outfile] specifies the name of the output file, which is the same as 
the name of the first input file by default 

[-sbit_start_address] Set the start address of the bit stream 

[ -insert_irst] Whether to insert hot start command when generating multi- 
start data stream 

[-steup_index] specifies the boot application bitstream 

[-svf_property] Set the svf property ( hexadecimal / only for the main 
and self-loading dual-boot data stream), and the corresponding meanings of 
the hexadecimal bits are as follows. 


1 : Enable Background ReConfig. default: Enable 

2 : Enable Write Header and Comments default: Enable 

3 : Enable SEC option of RUNTEST Command default:Enable 

4 : Enable Split SVF into Function and Startup default:Disable 

5 : Enable ISC Upgrade In Master Auto Config Mode default:Disable 
6 : Enable Reset FPGA default:Enable 

7: Enable Program Feature Control Value default:Disable 

8: Enable Page Erase Embed Flash default:Disable 

9: Enable Verify after Program Embed Flash 

10 : Reset FPGA Command default:Enable 

11 : Check Done of Status Register Command default:Disable 

13 Entire Erase Embed Flash Command default:Disable 

14 : Enable Verify after Erase Embed Flash default:Disable 

15 : Enable Verify after Program Embed Flash default:Disable 

17 - 16 : Gen SVF Mode.(@:CRAM 1 : Embed Flash 2 : Command) default:1 


87/ 105 
https://innek.ru Fabric Configuration User Guide 


GH EW 


4. Fabric Configuration software description 


Embed Flash 

19 - 18 : SVF Frequency.(1ØØKHz(Ø), 1MHz(1), 5MHz(2), 10MHz(3)) default: 
1MHz 

31 - 20 : SVF Start Page Address(Unit : 256Byte) 


[-jtag chain] manually set the jtag chain ( hexadecimal / only for the 
main self-loading dual boot data stream 

), the specific meanings are as follows. bit 0:7 previous device number 

bit 8:15 in the later device number 

bit 16:23 previous device command len 

bit 24:31 in the later device command len 


[-set_ctl] Whether to set the feature control bit (only for the main 
self-loading dual-boot data stream ) 

© : no setting 

1 : Use the feature control bit of the master self-loading mode 

2 : Set the specific value of the feature control bit 


[-split] Whether to generate the main self-loading data stream separately 
(only for the main self-loading dual boot data stream ) 

[-spi mode] set spi mode 

[-flatten] Whether to generate svf of SDR/SIR filling chain information. 


6.4 cfg svf to pef 


cfg svf to pef, compress the SVF according to a certain format to 
generate a PEF file. 

-infile specifies the name of the input SVF file, that is, the file to 
be converted 

[-outfile] specifies the name of the output file, which is the same as 
the name of the input file by default 

[-compress] specifies whether to compress, the default compression 

[-frequency] Specifies the frequency of rewriting the SVF file. If no 
parameter is provided, the default is the same as the original SVF file or 
1 MHz 

[-vendor] specifies the SVF file vendor, the default is the JTAG standard 


6.5 cfg_one_step_create_svf 


cfg one step create svf, generate svf files that can configure FPGA and 
embedded Flash. For the meaning of specific parameters, please refer to 
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Chapter 4 Fabric Configuration Software Instructions -> Section 19 Device 
Settings Operation Device Properties SVF Properties. 

[-device index] specifies the index of the operating device, optional, 
the default is the first device 

[-svf file name] specifies the name of the generated SVF file, optional, 
the default is the same as the name of the bitstream file 

[-svf property] Set the svf property ( hexadecimal ), the corresponding 
meaning of the specific bits in hexadecimal is as follows. 

1 : Enable Background ReConfig. default: Enable 


2 : Enable Write Header and Comments default: Enable 

3 : Enable SEC option of RUNTEST Command default: Enable 

4 : Enable Split SVF into Function and Startup default: Disable 
5 : Enable ISC Upgrade In Master Auto Config Mode default: Disable 
6 : Enable Reset FPGA default: Enable 

7: Enable Program Feature Control Value default: Disable 

8: Enable Page Erase Embed Flash default:Disable 

9: Enable Verify after Program Embed Flash 

10 : Reset FPGA Command default:Enable 

11 : Check Done of Status Register Command default:Disable 

13 Entire Erase Embed Flash Command default:Disable 

14 : Enable Verify after Erase Embed Flash default:Disable 

15 Enable Verify after Program Embed Flash default:Disable 


17 - 16 : Gen SVF Mode.(@:CRAM 1 : Embed Flash 2 : Command) default:1 
Embed Flash 

19 - 18 : SVF Frequency.(1ØØKHz(Ø), 1MHz(1), 5MHz(2), 1@MHz(3)) 
default: 1MHz 

31 - 20 : SVF Start Page Address(Unit : 256Byte) 


[-jtag chain] Manually set the jtag chain ( hexadecimal ), the specific 
meaning is as follows. 

bit @:7 previous device number 

bit 8:15 in the later device number 

bit 16:23 previous device command len 

bit 24:31 in the later device command len 


[-ctl value] This parameter is used to set the feature control bit. Note: 
If you want to set the value of the feature control bit, you must first set 
the 8th bit of svf property to 1. 

[-not create pef] set whether to generate pef file, the default is false 


89/ 105 
https://innek.ru Fabric Configuration User Guide 


GH EW 


4. Fabric Configuration software description 


[-sbit] Manually select input bitstream file 
[-flatten] Whether to generate svf of SDR/SIR filling chain information. 


6.6 cfg_execute_svf 


CES execute _svf, execute SVF file or PEF file 
-svf_file_name specifies the name of the input SVF or PEF file. 
[-device_index] device location 


6.7 cfg_create_chain_svf 


cfg create chain svf merges svf files 
-infile input svf file path, separated by spaces, input at least two 
[ -outfile string ] output file path 


6.8 cfg pef to svf 


cfg pef to svf converts pef files to svf files 
-infile input pef file path 
[-outfile] output file path 


6.9 cfg switch flatten svf 


mutual conversion between ordinary svf and chained svf 

-file input svf file path 

[-outfile] output file path 

[-mode] conversion mode, @ : ordinary svf converted to chained svf 
1 : Convert chained svf to normal svf 


4.6 Terminal Mode Introduction 


To use the Fabric Configuration function in a non-graphical interface system, you can use the 
terminal version of Fabric Configuration. Start the software -by double-clicking "cdt cfg shell.exe" in 
the bin directory under the installation directory of the PDS software. After startup, the interface is 
shown in Figure 4.76. 
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FabDevelop_debug\vs2017_build\ixn64\dev-debug\bin\cdt_cfg_shell-g.exe - =) 


Start Mem Manager 
cfg shell> 


Figure 4 -76 cfg_shel display 


The terminal mode uses the relevant functions through the tcl command, and the specific tcl 
functions can be found in Section 4.4. You can enter exit and cfg_close commands when exiting the 
software.. 
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5. Appendix 


5.1 The function represented by each bit of the instruction register 


5.1.1 Titan series instruction register description 


Table 8 Titan series instruction register description 


Description 
MG FSP 


H 

EES 
[3] fiscjenabled | oo 
[2] fisedone | o 


It is a fixed value of 01, which realizes the detection and fault 
location of the integrity of the scanning link. 


5.1.2 Logos series instruction register description 


Table 9 Description of Logos series instruction register 


efuse_prog_over 
H 


Indicates that the wakeup is complete 


It is a fixed value of 01, which realizes the detection and fault 
location of the integrity of the scanning link. 
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Table 10 Logos2 series instruction register description 
bit] Name | Description | 
[9] | reseve ` fvalueisO o 
| [8] | efuse prog over | Indicates the end of eFuse programming | 
| [6] | wakeup ouer | Indicates that the wakeup is complete | 
Pts) | inton PG 


| [4] | init init_complete Å 
[3] | isc enabled ` TI 
DI ls dene | 4 


It is a fixed value of O1, which realizes the detection and fault 
location of the integrity of the scanning link. 


5.1.4 Compact series instruction register description 


Table 11 Description of Compact Series Instruction Registers 


| bit | Name | Description ` | 
Indicates that the embedded FLASH is busy 


It is a fixed value of 01, which realizes the detection and fault 
location of the integrity of the scanning link. 


5.1.5 Titan2 series instruction register description 


Table 12 Titan2 series instruction register description 


Indicates the end of eFuse programming 


| [B] [isc enabled | ooo 
DI fisedone | 


It is a fixed value of 01, which realizes the detection and fault location 
of the integrity of the scanning link. 
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5.2 The function represented by each bit of the status register 
5.2.1 Titan series status register description 


Table 13 Titan series status register description 


bit | Name | Description | 
B123 |  freseve 4 
| [91 [elgen ` Lesen 
| (8) [done > [done S ë OE 
| t6] føsn > Jørn S O 
| [a] [overflow | Configure overflowindication | 
| lo] [ider | ID detection result O: correct 1: wrong _ | 


5.2.2 Logos series status register description 


Table 14 Logos series status register description 


| bit | Name | Description | 
Broj ` Uresene 
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[13] done i CFG DONE pin input 
| [12] [done | Device Wakeup Successful Flag | 
| [6] | wakedown_over | Wake-up shutdownends 
| [4] [overflow | FIFO overflow S 


[2] rbcrc_err Read back CRC test result 
0: CRC is correct 1: CRC is wrong 
[1] crc_err CRC test result 
0: CRC is correct 1: CRC is wrong 
id_err ID test result 
0: correct 1: wrong 


5.2.3 Logos2 series status register description 


Table 15 Logos2 series status register description 
| bit | Name | Description 


rs] resene o 
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[11] init n INIT N pin input 


[10] init complete Initialization complete and configuration error 
indication 


on Lag 
Wake-up shutdown ends 
end of wake up 


pr 
Read back CRC test result 
0: CRC is correct 1: CRC is wrong 
Certification result 
0: Authentication passed 1: Authentication failed 
CRC test result 
0: CRC is correct 1: CRC is wrong 


id err ID test result 


0: correct 1: wrong 


5.2.4 Compact series status register description 


Table 16 Compact series status register description 
| bit | Name | Description 
[31:30] | reserve 


Embedded FLASH calibration success flag 
This bit is reserved for 4K/7K devices 
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After the embedded FLASH is locked, the main self-loading 
data stream and user FLASH cannot be programmed and 
read, only the main self-loading data stream and user 
FLASH can be erased. 


8) steep 
[15] gwen global write enable 

12 
onei | DONE pininput ooo 
[done | Device Wakeup Successfulflag 


Read back CRC test result 

0: CRC is correct 1: CRC is wrong 
CRC test result 

0: CRC is correct 1: CRC is wrong 


id err ID test result 


a 
is 
e 
tg) 


0: correct 1: wrong 


5.2.5 Titan2 series status register description 


Table 17 Titan2 series status register description 


ss] fee 
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[29] prcfg over Partial reconfiguration complete flag 


[18] gwen global write enable 


[17] Global Register Set Reset 


[16] go out Global IO output enable 


[15] glogen_fb Global Logic Enable Feedback 
[14] global logic enable 


[161 | wakedown over | wake-up shutdown ends 
end of wake up 


i 
Read back CRC test result 

0: CRC is correct 1: CRC is wrong 
Certification result 

0: Authentication passed 1: Authentication failed 
| 
| | 


crc ert CRC test result 


0: CRC is correct 1: CRC is wrong 
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| | | 0: correct 1: wrong | 


5.3 Description of the feature control bits of the Compact series 
5.3.1 Feature Control Bits Supported by PGC 1K and 2K Series 


Table 18 Feature control bits supported by PGC 1K and 2K series 


| Name _—___ ăä | Defaults 


Enable Master Auto Mode In | 0: Disabled by default Whether to enable 
Configuration the main self-loading 
mode 


0: disable 1: enable 


Disable RST_N Pin In | 1 : disabled by default | RST_N pin in 
Configuration Mode configuration mode 


0: not disabled 1: 
disabled 


Enable INIT Pin In Configuration | 0: Disabled by default Whether to enable 
Mode the INIT pin in 
configuration mode 


0: disable 1: enable 


Enable Master SPI Mode In | 0: Disabled by default | Whether to enable 
Configuration master SPI mode 


0: disable 1: enable 


Disable JTAG Mode In|0O : not disabled by | Whether to disable 

Configuration Mode default configuration mode 
from the Jtag 
interface 


0: not disabled 1: 
disabled 


Disable Slave SPI Mode In | 0: not disabled by | slave SPI interface in 
Configuration default configuration mode 


0: not disabled 1: 
disabled 


[3] Enable Done i 0: Disabled by default Whether to enable 
Configuration Mode the DONE pin in 
configuration mode 
0: disable 1: enable 
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https://innek.ru 


Disable Slave DC Mode In 


Configuration 


Disable Slave Parallel Mode In 
Configuration 


Enable Double Start Up 


Enable Fast Master SPI Mode 


Disable Persist RST N Pin In 
User Mode 


Enable Persist INIT Pin In User 
Mode 


Enable Persist Done Pin In User 
Mode 


Disable Persist JATG Mode In 
User Mode 


Disable Persist Slave SPI Mode 
In User Mode 


0: not 
default 


disabled by 


1: disabled by default 


0 : Disabled by default 


0 : Disabled by default 


I : not disabled by 
default 


0: Disabled by default 


0: Disabled by default 


0 : not disabled by 
default 


0: not 
default 


disabled by 
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DC interface in 
configuration mode 


0: not disabled 1: 
disabled 


Whether to disable 
slave parallel 
interface in 
configuration mode 


0: not disabled 
disabled 


Whether to enable 
dual boot mode 


0: disable 1: enable 


Whether to enable 
master SPI mode 


0: disable 1: enable 


RST N pin in user 
mode 


0: not disabled 1: 
disabled 


Whether to enable 
the INIT pin in user 
mode 


0: disable 1: enable 


Whether to enable 
the DONE pin in user 
mode 


0: disable 1: enable 


JTAG interface in 
user mode 


0: not disabled 1: 
disabled 


Whether to disable 
user mode slave SPI 
interface 


0: not disabled 1: 
disabled 
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[16] Disable Persist Slave I2C Mode | 0: not disabled by | Whether to disable 
In User Mode default user mode slave DC 
interface 


0: not disabled 1: 
disabled 


[17] Disable Persist Slave Parallel | 1: disabled by default Whether to disable 
Mode In User Mode slave parallel 
interface in user mode 
0: not disabled 1: 

disabled 


[27:18] | 12C Address The default is I2C device address 
2'b0000000000 


[28] Enable Persist Master SPI Mode | 0 : Disabled by default | Whether to enable 
In User Mode the main SPI interface 
in user mode 
0: disable 1: enable 


[29] Enable Slowly Read Mode 0 : Disabled by default | slow read enable 


0: Master self-loading, 
read embedded 
FLASH instruction, 
read feature control 
bit instruction, and 
read trim instruction, 
the embedded 
FLASH interface 
adopts normal read 
mode 


1: All embedded 
FLASH read 
operations use slow 
read mode 


pusolfreseve | G y 


Note: The default value of the feature control bits of Compact 1K and 2K series is: 
0x00020902 


5.3.2 Feature Control Bits Supported by PGC 4K, 7K, 10K Series 


Table 19 Feature control bits supported by PGC 4K, 7K, 10K series 


J mame | Defaults | Description | 


Enable Master Auto Mode In | 0: Disabled by default | Whether to enable the main 
Configuration self-loading mode 
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0: disable 1: enable 


Disable RST N Pin In Configuration | 1: disabled by default | RST N pin in configuration 
Mode mode 


0: not disabled 1: disabled 


Enable INIT Pin In Configuration | 0: Disabled by default | Whether to enable the INIT 
Mode pin in configuration mode 


0: disable 1: enable 


Enable Done Pin In Configuration | 0: Disabled by default | Whether to enable the 
Mode DONE pin in configuration 
mode 


0: disable 1: enable 


Enable Master SPI Mode In|0 : Disabled by | Whether to enable master 
Configuration default SPI mode 


0: disable 1: enable 


Disable JTAG Mode In Configuration | 0 : not disabled by | Whether to disable 
Mode default configuration mode from the 
Jtag interface 


0: not disabled 1: disabled 


Disable Slave SPI Mode Inļ|0: not disabled by | slave SPI interface in 


Configuration default configuration mode 


0: not disabled 1: disabled 


Disable Slave DC Mode In |0: not disabled by | I2Cinterface in configuration 
Configuration default mode 


0: not disabled 1: disabled 


Disable Slave Parallel Mode In | 1: disabled by default | Whether to disable slave 
Configuration parallel interface in 
configuration mode 


0: not disabled 1: disabled 


Enable Double Start Up O : Disabled by | Whether to enable dual boot 
default mode 


0: disable 1: enable 


Enable Fast Master SPI Mode O : Disabled by | Whether to enable master 
default SPI mode 


0: disable 1: enable 
Disable Persist RST N Pin In User | 1 : not disabled by | RST N pin in user mode 


Mode default 
0: disabled 1: not disabled 


[12] Enable Persist INIT Pin In User | 0: Disabled by default | Whether to enable the INIT 
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Mode pin in user mode 
0: disable 1: enable 


Enable Persist Done Pin In User | 0: Disabled by default | Whether to enable the 
Mode DONE pin in user mode 


0: disable 1: enable 


Disable Persist JATG Mode In User | 0 : not disabled by | JTAG interface in user mode 


Mode default 
0: not disabled 1: disabled 


Disable Persist Slave SPI Mode In | 0: not disabled by | Whether to disable user 
User Mode default mode slave SPI interface 


0: not disabled 1: disabled 


Disable Persist Slave 12C Mode In | 0: not disabled by | Whether to disable user 
User Mode default mode slave DC interface 


0: not disabled 1: disabled 


Disable Persist Slave Parallel Mode | 1: disabled by default | Whether to disable slave 
In User Mode parallel interface in user 
mode 


0: not disabled 1: disabled 


I2C Address The default is I2C device address 
2'00000000000 


Enable Persist Master SPI Mode In | 0 : Disabled by | Whether to enable the main 
User Mode default SPI interface in user mode 


0: disable 1: enable 


Enable Slowly Read Mode O : Disabled by | slow read enable 
default 


0: Master self-loading, read 
embedded FLASH 
instruction, read feature 
control bit instruction, and 
read trim instruction, the 
embedded FLASH interface 
adopts normal read mode 


1: All embedded FLASH read 
operations use slow read 
mode 


[30] msdboot en O : Disabled by | Active self-loading dual boot 
default enable 


slem | 


Note: The default value of the feature control bits of Compact 4K, 7K, 10K series is: 
0x00020902 
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5.4 Currently supported Flash devices and their matching read/write 


modes 


Table 20 Currently supported Flash devices and their matching read/write modes 


N25Q256 SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 
lg SPI X1, 32-bit address; SPI X1, 32-bit address; SPI X1, 32-bit address 
N25Q512 SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 
eee l SPI X1, 32-bit address; SPI X1, 32-bit address; SPI X1, 32-bit address 


GD25Q64C SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 
GD25Q128C SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 


GD25Q256D SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 
e | SPI X1, 32-bit address; SPI X1, 32-bit address; SPI X1, 32-bit address 
GD25Q512D SPI X1, 32-bit address; SPI X2, 32-bit address; SPI X4, 32-bit address 
Gu SPI X1, 24-bit address; SPI X2, 24-bit address; SPI X4, 24-bit address 


W25Q40CL SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 
W25Q80 SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 


W250Q64 SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 
W25Q128 SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 


W25Q256 SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 
MT SPI X1, 32-bit address; SPI X1, 32-bit address; SPI X1, 32-bit address 
W25Q512 SPI X1, 32-bit address, SPI X2, 32-bit address, SPI X4, 32-bit address 
PN SPI X1, 24-bit address, SPI X2, 24-bit address, SPI X4, 24-bit address 


XM25QH64A SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 
XM25QH128A SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 


XM25QH256B SPI X1, 32-bit address, SPI X2, 32-bit address, SPI X1, 24-bit address 
SPI X2, 24-bit address 

SM25QH256M SPI X1, 32-bit address; SPI X2, 32-bit address; SPI X1, 24-bit address 
SPI X2, 24-bit address 


S25FL64 SPI X1, 24-bit address; SPI X2, 24-bit address; SPI X4, 24-bit address 
S25FL128 SPI X1, 24-bit address; SPI X2, 24-bit address; SPI X4, 24-bit address 


W25Q16 SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 
W25Q32 SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 
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S25FL256L SPI X1, 32-bit address; SPI X2, 32-bit address; SPI X4, 32-bit address 
SPI X1, 24-bit address; SPI X2, 24-bit address; SPI X4, 24-bit address 


S25FL256S SPI X1, 32-bit address; SPI X2, 32-bit address; SPI X4, 32-bit address 
SPI X1, 24-bit address; SPI X2, 24-bit address; SPI X4, 24-bit address 
S25FL512 SPI X1, 32-bit address; SPI X2, 32-bit address; SPI X4, 32-bit address 
SPI X1, 24-bit address; SPI X2, 24-bit address; SPI X4, 24-bit address 


ZB25VQ16 SPI X1, 24-bit address; SPI X1, 24-bit address; SPI X1, 24-bit address 


MX25L512 SPI X1, 32-bit address; SPI X2, 32-bit address; SPI X1, 24-bit address 
SPI X2, 24-bit address 


IS25LP16D SPI X1, 24-bit address; SPI X2, 24-bit address 
IS25LP32D SPI X1, 24-bit address; SPI X2, 24-bit address 
IS25LP64D SPI X1, 24-bit address; SPI X2, 24-bit address 


IS25LP128D SPI X1, 32-bit address; SPI X2,32-bit address; SPI X1,24-bit address 
SPI X2, 24-bit address 

IS25LP256D SPI X1, 32-bit address; SPI X2, 32-bit address; SPI X1, 24-bit address 
SPI X2, 24-bit address 

IS25LP512D SPI X1, 32-bit address; SPI X2, 32-bit address; SPI X1, 24-bit address 
SPI X2, 24-bit address 


IS25WP16D SPI X1, 24-bit address; SPI X2, 24-bit address 
IS25WP32D SPI X1, 24-bit address; SPI X2, 24-bit address 
IS25WP64D SPI X1, 24-bit address; SPI X2, 24-bit address 


IS25WP128D SPI X1, 32-bit address; SPI X2, 32-bit address; SPI X1, 24-bit address 
SPI X2, 24-bit address 

IS25WP256D SPI X1, 32-bit address; SPI X2, 32-bit address; SPI X1, 24-bit address 
SPI X2, 24-bit address 

IS25WP512D SPI X1, 32-bit address; SPI X2, 32-bit address; SPI X1, 24-bit address 
SPI X2, 24-bit address 


EN25Q80C SPI X1, 24-bit address; SPI X2, 24-bit address 
AT45DBO81E SPI X1, 24-bit address; SPI X2, 24-bit address 
FH25VQ80D SPI X1, 24-bit address; SPI X2, 24-bit address 


6. Contacts 


KoHTaKTElI JIA TEXHUYECKUX H KOMMEPYECKUX BOHPOCOB 
OOO «HUH3k» 
r. CanKt-Ietrep6ypr, vn. A6J104KOBa, 4. 20, muTep A, od. 504 
contact@innek.ru 


+7 (812) 200-40-37 
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